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Arithmetical and Inſtrumental : 


By Lines commonly put on Four-foot 
Rules ; uſually made for the uſe 
of the Officers in the Duty 
of EXCISE. 


WITH 
The full application thercof in whatſoever |? 
may concern a Garzger in his Geometrical | 
affairs, for all ſorts of cloſe or open Veſlels, 


WITH 
Plain directions to extract the Square and} 
Cubc-Root by Arithmetick, 


AND 
The Line of Proportion made more eafie and | 
familiar to any Capacity, than hitherto 
hath becn. 6 A 
"wa Q E1- 19. 9; BY 


” 


By FOHN BROWN. 


LONDON. -Þ 

| Prinred by F. D. for Fohn Brown and Reb. Morde ny : 
and (old at the Sphere -and Sun-Dial in the jy 
Mijnories, and Atlas in Cornhil, 1 67.8. 


s TO 
The Right Worſhiptul, 
George Daſhwood, : 

Thomas Rowney, 

Wilam Roberts, 
Samuel Daſhwood, ho 
Felix Calverd, 57 Eſquires. 
Fobn Fremd, 
Willam Strong, 
Edward Buckley, 3 * 


FARMERS and MANAGERS. 
Of His Majelſties Revenue 


O-F- 
EXCESE 
Throughout England and Wakes, and. 
Town of Berwick upon 1weed ; 

T.H 11S: 
Practical Gauger: 
Is humbly Preſented by- 
JOHN BROWN: | 
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SASSASSNSSN ASSKN 
TO THE 


READER: 


Courteous Reader, 


making of Gauging. Rods, of ſeveral 
kinds, for the Farmers and Officers of 
by CMajeſties Duty of Exciſe 3 and finding 


Jome being content with the plain way by the 
Diagonal- Lines only ; others uſing Oughtreds 
Gange-Line, being a Line exhibiting the third 
— part of the Area of a Circle, when the Diameter 
| of Head and Bung are tahen by that Line, or 
by Inches, and ihe parts of that Line juſt againſt 
ſo many Taches ſet down, which Line is made 
bath for Wine aud Beer- Meaſure, and now fit- 
ted with a Line of ſmaller or repreſentative 
Tnches, whereby the whole Area of a Circle, in 
Wine or Ale Gallons, #4 as readily attained. 
Other ſome uſing the way by the Gauge- Point, 
( 45it 5 uſually called  ) with the Line of Num- 


#be jane with G ange- Lines of whole Areas, or 


Hem been imployed for ſome time, in. 


Jome more ingenicus than others in that Myſtery, 


bers, others the Cyclometrical Tables, being 


tbirg. 


To the Reader. 


third of Areas of Circles, aud by Multiplication - 
to caſt up the content of Veſſels : Therefore 
making Rules in general for ſeversl Mens uſe, 
T have for ſome time made their _ ſo as tofit 
any Mans uſe 3, that if be had no other Book, or 
Direfion abont him but his Rule, he might 
conveniently perform any buſmeſs tbat might 
fall ont in the Myſtery of Gauging, andtbat to 
competent exaCineſs attly ways | | 

eAs firſt, If be uſed only the Diagonal. Line, 
and the Cark be very ſmall, it is ſo graduated. to 
ſhew the content to a 10th or 20th part of a 
Gallon 3 or if the Veſſel be very large, as to 1 
or 200 Inches, to give it t0 19 Gallons ex- 
preflly 

The like improvement i in the beginning part. 
of the Gauge-Liues,to find the Area of the diffe- 
rence of the Head and Bung, or greater aud. 
leſſer Diameters. 

Alſo on the Lins of Numbers ſet the Ganges. 
Points for Wine and Ale Gallons, for Beer aud 
Ale Barrels, both for round Veſſels, and ſquare- 
Veſſels alſo, ( when deſired. ) 

Under which Line of Numbers i ſet a Line of 
Artificial $Segments,made fit to give the vacuity 
of an ordinary Cask., and is a Segment between 
that of a Cylender ( or Circle, _) aud vhat for 
a. Sphere 3 and therefore more fit and rue for. 
any ordinary Carks 2 - | 


Laſtly, 


To the Reader, 


| Laſtly, Over the Line of Numbers is ſet q 
Line of Money, or the Decimal FraGion of a 
| Pound Sterling, or 20 s. for the more eafie and 
ready working of any Queſtion of the Rule of 
Three, or Praftice, where Money is one of the 
f$erMSe 

Of which Rule fo contrived, I bave many 
times been aſked for a Book of the uſe thereof. 

And indeed did prepare a Bock, about two 

' years fince, to have been printed with another 
Book,, but was hindred by ſome means or other, 
as expelling others more able and fit to do it ,that 
had ſeen the prafiical experience thereof+ 

But bitherto hath none appeared, that doth 
accommodate the mean or young Gauger to the 
#ſe of this Rule, as Thope this will. 

T herefore have I made it my buſineſs to calle: 
and draw together this ſmall Pocket-Companion, 
as a help to ſome, and it may be recreation 19: 
others, T hope offence to none that love to promote 
Knowledge in any kind. 

But TI have always found by conſt aut experi- 
ence, that the great difficulty in uſing the Line. 
of Numbers bath been in giving the true number 
of places in any produft after Multiplication, 
and the finding the true decreaſing and increaſ@= 
ing of Decimal FraGions and Intigers. | 

To avoid which" trouble I have added 2 
Prints of a Line of Numbers to 8. Radiuſſes 


(or Revolutions, ) decreaſing from. 1 to 0000 + 
; anG. < 


& ' To the Reader. 


and increaſing from 1 to TOOOO, as great ® 
Number as can be wrought truly by any ordinary 
Line of Numbers,unleſs you uſe the help inſerted 
in the Rule of Multiplication by the Line of 
Numbers. | 

Alſo on the ſame Print #s added a ſingle, a” 
double, a broken, and a treble Line of Num- 
bers, for the eafie and exad reſolving that trou- 
Bleſome and difficult work of extratling the 
Square and Cube-Roots, often uſed in the Art 
of Gauging, as near as ſuch Lines can do it, 
VIZ, t0 3 or 4 places, by inſpedion only, or 4 
looking on one Line for the Cube-Number 3 on 
the other Juſt againſt it is the Root to 3 Figures, 
or if you have the Root, to find the Cube to 4 
Figures, which may prove a very good belp to 
prevent groſs miſtakes in young Gaugers, or 
others that ſhall wſe it. | 

In moſt of which Rules you bave the way by 
the Pen, and alſo by the Inſtrument, the one 
after the other in all the caſes T*could remember 
uſeful, and in the briefeſt aud plaineſt manner 
my mean Skill could colleq in the beſt method 
and order I could hit on, conſidering my inabi- 
lity and infufficiency for ſuch matters, and in 
once writing only, | 

So that whether the Gauger ſhall uſe the Pen 
or Inftrument, he may mot count bis Money 
and Time loſt about this Book , wherein after 1 
have often hinted the way. of operation, the Pre- 

cept 


To the Reader, *» 


cept ouly ſerves without any Example, becauſe 
of contrading much in a. little room, that the 
Price may be as eaſie to purchaſe as the Maiter 
eafie to underſtand. © 

T could bave inſerted more variety of ways in 
multiplicity of words, but my deſign was nſe ad 
CONVENtency. 

T have all along explained the making of 
every Multiplicator and Diviſor as it comes in 
#ſe, and uſed no more than may be convenient 
ab one time or other, and ſet them together, and 
have not put any Tables, becauſe they are on the 
4. Foot Rules as much as needs, and the Line of 
Nambers ſupplieth all as faſt as one can write 
yy down, as in time the meaneſt capacity may 

The Table of Gauge-Points, Square- Roots, 
Diviſors and Multiplicators, are all in a Table 
together, that you may ſee how they depend oe 
upon another, to ſee the reaſon of the operations. 

The three Lines of Segments are as uſeful as 
three Tables of Segments and the Segments of 
a Sphere ſerve to find the meaſure of a Coppers 
crown, as in its place js ſhewed. 

I bave been larger than I intended at firſt, 
endeavouring to pleaſe all, with variety of 
pradtice, and readineſs of performance. 

The working the Proportions by the Pen and 
Compaſſes on Numbers, is a way not hitherto 
uſed by any but my ſelf, and may prove of good 


Hſe 


2} To the Reader. 

ſe | we to ſee the reaſon and nature of Logarithms 3 

'* | and a thing of gooduwſe for two Perſons to com- 

1 pare and confirm their operations. 
The ſecond contrivance of the Line to 10 

a | Radiuſſes was thought on after the other, and 


4 _ the diſcourſe not ſo fit for it 5 yet it is ſo plain 
| and cafie that it needs no more direction than 
f | the former : for a the other Radiuſſes went for- 


# | ward one afierthe otber in a right Lixe, this 
t | lies one over the other in a ſhorter Jength, much 
4 | better for carriage and performance in the uſe, | 
e | and will ſhrink all alike when printed on Paper, | 
f |. and may be made to fold together like 4 Book of 
; | a competent largeneſs, as 12 Inches Radius, or 


y the like. | 

Therefore, 10t to detain you over long in the | 
Preface, IT refer you to the Diſcourſe 3 wherein © 
if you meet with any accidental errors, enther of 

mine or the Printers, be pleaſed candidly to 
amend them ; and if I may hear of them in the 
next Impreſſion, they may be amended for it 
is eaſie to commit, and omit to mend ſuch | 
overſights in theſe Arithmetical exerciſes, which | 
I was never much exerciſed in, So I remain | 
ready to ſerve you, in making theſe or any other | 
- Matbematical Inſtruments. | 


LE nts Bo LT 


From my Houſe, ar 


the Sphere and Sun- JOHN BROWN, | 
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Errata in the Prafticsl Gauger. 


Pas* 3. Line 36. for eaſe, read moſt eaſe, p. 8.1, 29: 

f. 100, I. T000. 'p. 10. 1, 21, add as, P.11.1.5.t. 
F, I, 05. Pe Iz, 1, 26. for cut as, r. cutoff. p.15.1.8. 
f,5,r-I5. P.4sS.1. 33. f. 40, r. by, p51. 1. 35. f. ters 
r. the. P- 54-1. 12,r. half perp. p. 56-1. 33-f. 31.4621- 


I. 314-63I» P. 62.1. 17.f, 31.4165 I. 314.16. P.tb. 1.22. 


f. 31.4165T.314.16. p. 69, 1. 19. f. 512,620, I. 620-512. 
P- 89. 1. 30. dele 800. p. 88. the Port before the Mwl- 
tiplecators z5 to be read as 4 Cypher, in working by the 
Lrnes 011 Radinſſes, p. 94. |. 14. f, 0009283.66, r. 
.000928366. p. 1b1d. 1, 21, f. 92838, r..o00928366. 
p. 95. 1.4: f Chap. 11. r. Chap. 12. 97: I. 18. t. 
Chap. 11. I. Chap, 12. P. 105. 1, 6. fo Chap, Il. 7 
Chap, 12s 
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ELLE LLAELELLEES, 


The Deſcription of the Line of Numbers, eleven 
times repeated, with two Radiuſſes in every 


Line, for the more conveniency in the uſing 
thereof. 


1. FT is an ordinary Line of Numbers, twice repeat- 

[| ed in one Line, after the manner of a broken 

Line, beginaing at 3, and ending at 3, 

2, Every Line is the ſame as to number of Diviſions} 
the uppermoſt five Lines having his ſmall Diviſions cur 
between rwo Lines only, with the fifth and tenth cuts 
drawn a little above the two Lines, and a Point ſet 
over every tenth, and three Points over. cyery five 
tenth, for the better diſtinaion ſake. 

And drawn ſo between two Lines, to gain room for 
the Money-Line, and Line of Days, from 1 Day to 
5 Years. 

The lower ſix Lines are cut between three Lines, as 


15 uſual for a Line vi Numbers to be. 


3+ The Line of Money being Decimal FraQtions of 
renths of Farthings, of Farthings, of Pence, and Shil- 
lings, x 4, ſtarling, or 20s, being the Integer, begins 
at one tenth of a Farthing, under 0002104 in the firit 
Line, which is the proper Decimal Fration of one 
tenth of a Farthing, and ſo proceeds to 1 /, under x art 


the right end of the fourth Line, 
« 4 The 


EE 


bt 


- 4+ The Line of Time begins at 1 Day in the thitd 
Line, and is contrived to give the intereſt of 1091, at 
any number ot Days, trom one Day to 190 Days, full 
halt a Year, and conſequently the Simple-Intereit of 
any 0:her Sum at one operation. 

Note, The Increſt of a 1col., 1o/. 14. is ſeen for 
any Days undcr 180, by Inſpe&ion only, 


5. Note, That when this Paper print is well paſted 
on a Boa:d, it will admit of Braſs Center-Pins, in 1, 
Io, Ico, 12, xI:, 106, I7.15, 18.95, or any othcr 
place to keep it trom wearing out ; and for the more 
ready finding, and eafte remembring of them, as the 
Multiplicators and Diviſors in the Table, and in uſing 
ot them on the Lines, you muſt cant the Point ſtand- 
ing before the Cyphcrs as another Cypher added to the 
Multiplicato:s in the Tables, 


6. Some Obſervations in the uſing of 1t tn Nameration. 


Of all contrivances yer uſed, this is the plainelt for 
Numeration, every Line holding forth its proper value, 
from a ten-thouſand part of an Integer, to xo Milijons 
.of Integers. 

As thus for inſtance : 


in the middle part of the fifth Line are ſingle [ntegers, 
noted with 1, 2, 3,4 5» Ge, then every lunger ſtroke, 
ortcnth, berween Figure and Figure, are tenths of an 
Integer, and the thort cuts between the tenths, from x 
to 2-5, arctenths of a tenth, and from 2.5 ro 5, each 
itroke 1s 2 tenths of a tenth, and from 5 to 10, every 

cut 15 half atenth, or 5 parts of one tenth. | 
Then for the ready counting of every tenth ſtroke 
between the Figures, obſerve this Rule in this fifth 
Line, .c cry longer {troke are tenths: as 2 and 5 tenths 
at 


L3 ] 
:r the middle, bctweea 2 and 3, noted with three 
Points over the ſtroke, 

Inthe fixth Line right under it is 25 Integers, for 
between.2o0 and 30 is Io of thoſe longer ſtrokes, to re- 
preſent 10 Integers, and the ſmall diviſions between, 
aiC ſingle tenths ro 25, and then every twotenths to 50, 
and every five tenths to 100. 

In the ſeventh Line, every long ſtroke with Figures 
at them, are 100 of Integers; then every tenth be. 
teeny are 10s. of Integers, and the ſmall ftrokes be- 
tweeny are fing]le Integers, from 100 t9 150, and every 
tio Integers from 150 to 500, and every 5 Integers 
500 to 1000. 

In the cighth, every long ſtroke with Figures are 
1000 -. every tenth between are 100 5. and the ſmall 
between, are tens to 1500, and twentics to 5000, and 
fifties of Integers from 5000 to 10000- 

Inthe-ninth Line, the long ſtrokes wich Figures to 
them, are tens of thouſands ;. the ten next longer be- 
tweens are. thouſands 3 the ſhort cuts are hundreds, 
from 10 thouſand to 25 thouſand, and 2zoc from 2 5090 
to 50090)» and 500 parts from 50c00 to I00'000, 

In the tenth Line, the long ſtrokes are hundred thou- 
fins, the next ten thouſands ; the ſhort ones thous - 
ſands, two thouſands, and five thouſands. 

In the cleventh and laſt Line, every long ſtoke with: 
a Figure at it in rhe middle part, is a million, as 
I, 2, 3.4, 5» ©, millions z the next ſhorter are hun- 
Ercd thouſands, ana the ſhorteit are ten thouſands, 
trom 1 Million to 2 millions and a halt, and 2o thou- 
ſands ro 5 millions, and 5othouſands to 191005000. 

Which account 1s readily numbred by the number of 
Cyphers. As thus : 

In the fifth Line are no Cyphets,thercfore every tenth 
ſtroke between Figure and Figure, is but a tenth. 

In the {t+th Line, where 1s one Cypher, they be 
unites, AS 215 32, 23, 24, 25, Wc, 

x 2 In 


| 
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In the ſeventh there are two Cyphers, and every tenth 
ſtroke between Figure and Figure is 10s. as 210, 
220, 230, Oc, 

"Ando in all the reſt, according to the number of 
Cyphers ; asin the eleventh Line, every tenth is 100 
thouſand. | 

On the contrary, from the fit:h Line upward you 
muſt decreaſe as faſt, 

For in the fifth Line, every Figure is a unite 5 inthe 
fourth, but a tenth of an unite. 

In thethird Line, every ſtroke with a Figure at it, 
15 one hundred part of an unite, or Integer. 

The ſecond Line, a thouſand part ; and in the firſt 
Line, bur one ren thouſand part ot a unite, or Integer) 
and the intermediate Diviſions to tenths, and 1090 
parts of what the Jong ſtroke with a Figure is, 


7. From hence you may obſerve, that more than 4 
Figures cannot well be read on:this or any ordinary 
Line of Numbers, and what is more to be eltimated as 
near as you may, and when need requires to be adjuſted 
by multiplyiog the laſt Figures by the Head or Pen, 
as 18 ſhewed betore in Multiplication, 


8. To findthe Simple-Intereſt off any Sum by theſe 
Lines by Inſpe&ror, or with Compaſſes. 


Example, 


What is the Intereſt of x tenth of a Pound, v»-z,. two 
Shillings, one Pound, 10 Pounds, 100 or a loo0o 
Pounds, for any day undcr halt a Year, by InſpeCtion > 

Firſt, S-ck the number of Days required among rhe 
Days, and julit th:re in the Money-Line is the Simple- 
Intereſt of 109 /. for that number of Days 5 in the 
Line rizhr- over it is the Interelt of 10 /. and in the 
Line right under it rhe Intercſt of 1000 3 in two Lines 

over 


CS] 
over it the Intereſt of x /, and in the third Line oyer is : 
the Intereſt of 2 s. the ſame number of days. 


l. Is, A. f-10. 

1000 x1 16-08 
Example. In go Days, 100 £  S.0 
what Inrereſt is due 1o>l, o 2 3 2.5 
for I 0-44 
Ol 0.0: 


Thus any Sum whatſocver may be parted, and ſo 
the Intereſt gained by Addition and InfpeRion only, 
as thus : : 


Suppoſe 125 1. wereto have the Intereſt paid for 48 
Days, what comes ir to > 


b ::8. & $106; 
100 l. in 48 days demands 01590 5 
19 L. in like time demands 1-64 4 
This ſet down tiwo times and a hait EF. E2N 
For 25 l. the Sum added is 0.9 1 7 
19s. 84. Farthing 2 tenths, o 19 8 1 2 


the exa& Intereſt due for 125 /. in 48 
Days, at 6 per Cent. per Annum. 


Or ſooner with Compaſſes, thus : 


The extent from 100, to right over 48 Days in the - 
Numbers, ſhall reach trom 125 to 195. 30 parts; then 
it 1 /. is but 1, 195. is 095, and the Compaſs-Point 
reaches to 3 tenths more, to be exprefſ-d thus 003, 
which found in the third Line, jult againſt it in the 
Money-Line, is 7 4. 2 Farthings, in all of. 19s. 7 4. 
a Farthings, che Intereſt due, being near as before, . 


x 3 - Cr,: 


LE] 

Or, This Decimal Fraction may be ſet down juſt as 
the Line thewcth it, /2,, 0.980, the o ſheweth. ©, 
the 9 doubled is 18s, and the 5 more is 1 5s, v2, 
19s; thinthe 3over isnear 3 tens of tarthings, yz, 
30 Farthings, which is 5 d. half-peny, the Sum near 
the former, as you may tce in Vag. 15, allo in Peg. 20 
is more of this kind, 


9. For the working of compound Intereſt by the 
Lines, I refer you to the Triangular Quadrant, or 
Kerſes Arithmerich Pag. 3225595. vt in ſhort thus for 
a few Years. 

The exa& extent from Too to 106, being laid as 
many times as there be Years, the ſame way from the 
Sum propounded, ſhall ſtay at the Principal and. In- 
creaſe in ſo many Years. 


Exampl e, 


What is the increaſe of 3ol. 1os. in 5 Years com- 
pound Intereſt, at 6 per Cer? > ; 
 Theex:ent from 100 to 106, being repeated 5 times 
for 5 Years, from 30/50, for 391. io s. ſhall reach 
to 401, 16 5. 44d.the Increaſe aud Principal. 
Or, 1f you turn the ſame exrent of the Compaſſes 5 
times the other way decreaſing, ir ſhall ſtay 22 1. 16-5. 
near the preſent worth of 3o /., 10s. due 5 Year hence. 


Ta 


ee er ny 


© 3-1 

To perform this Work for many - Years, Months, 
or Days, make uſe of this Table,. and che Scale under 
the eleyenth Line. 


| | Log. Days, | Log.Mont. | Log. Years. 

'T .00006928 | .CO2IOS82] 02530586 7 
2 | .00013857 | .00421764 | .oJO&I173| 2 
3 | 00020796|.00632646| .c5791759| 3 
4 | -00027713 [00843528 .10122346| 4. 
5 -00034642, Q12545II|.*2652932| 5 
6 | .oooq1571] .01265293| .15183519] 6| 
7 | .00048498|.-01476176| .173141lo05| 7 
8 |. 00055431] .01687057|] .20244692| 8 
9 | .o00062360| ,01897993 | .22795279] 9 

Io | .ooob9281|.02108822|.25305865 [10 
11 [.00076215 | 02319704 |.27836452 [11 | 
[2 ,00003141 | ,025305861] .30367038 | 12] 


Theſe Numbers are the Logarithms for 12 Days, 
12 Months, and 12 Years, and by Addition, or by 
Multiplication, you may find the :Logarithm of any 
time whatſoever. 

Example. 


What is the Increaſe'or Rebate of 53. 5 s, in 15 
Years, 9 Months, and 17 Days > 


In the foregoing Table 

[The Logarithm for 10 Years is «25305865: 

The Logarirhm for 5 Years is 12652932 

The Logarithm for 9 Months is .or897993 

The Logarithm for 10.Days is «0006928 

The Logarithm.for 4 Days is 0004834 98. 
The. Sum of all theſe Logarichms is .39974569- 


Then 


[8 ] 


Then this extent taken from the Scale of equal parts, | 


counting the firit Figure 3 juſt under 800*000 in the 
eleventh Line ; then for the firſt 9, connt 9 tenths of 
the firſt part before 1 > then for the ſecond 9, count by 
eſtimation 9 tenths of the laſt tenth more 3 then for the 
7, that is to be clearly eſtimated, being in all very near 
4 of the great parts, 


This extent ſo taken between the Compaſles, is the | 


exaCt extent for 15 Years, 9 Months, and 15 Days, 
on this Line of Numbers, and being laid from 53.25, 
for 531. 5s. increaſing, gives 133/. 13s; or being 
laid the other way decreaſing, gives 21 /. 4s. 64, the 
preſent worth of $3 /. 5 s. due 15 Years, 9 Months, and 
17 Days to come, at 6 per Cezt. Compound-Intereſt, 


Io. For the increaſe of preſent worth of Annuities, | 
at 6 per Cent. Firſt find what Sum of Money hath the 
Intereſt thereof, equal to the yearly Rent, half year, 


or Quarterly Rent, or Payment. Thus : 
Suppole the Rent be 10/7. a Year. Say 
As 6to 1003 lois 1o0to 166 1.666. 


Then what ſhall the increaſe of 16617. 666 be in 21. 


Years > 
The two Logarithms of ro Years, and 11 Years 


added, is ,53142317, and being taken from equal 
parts, and Jaid increaſing from 166.66, gives 566 666, 
from which Sum when 166.666 the frit principal is 
ſubftraRted, remains 400 !, for the Increaſe, or Rent 
due to be paid at the end of 21 Years, having received 
none all that time, 


11. And the ſame extent laid decreaſing from 400z 
ſhall reach to 117 l. 12 s, the ready Money that ſhall 


purchafe a Leaſe of 101. a Year, to continue 21 Years,. ' 


and pay us yearly Rent. 


12, In 
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12, In-ufing theſe Lines, always fet the points of 
the Compaſſes in that Line of the three Marginal-lines, 
( between which the tenths are cut) that the Braſs- 
Center-Pins are put in, which is always the lower-moſt 
( or the middle ) Line for, elſe when you meaſure 
acroſs, you can have no true anſwer, 


13- In finding the Square-Root of a Number when 
the Figures be odd, the left hand 1 is the unire; and 
when they be even, the right hand 1 is the unite, or 
elſe you cannot divide the ſpace between the number 
and 1 into rwo equalparts, when you meaſure acroſs 
the Lines. 


14 T, In finding the Cube-Root of a Number 
when the Poinr falls on the laſt Figure, the left hand x 
15 unite, 


2. When it falls on the laſt but 2, then the. right 


hand 1 is unite. 


3- But when it falls on the laſt but x, then any of 
the ones, either the right or left may be unite 3 but in 
rurning the Compaſſes three times, you will paſs by 
one of the unites, or elſe you cannot divide the ſpace 
between I-and the,number given into three equal parts, 
as it mult be in this operation, _—_— ro one gene. 
ral rule, and the fir|t of three repeatings from 1, 1s the 
Cube-Root required, | 

Therefore in this caſe, if your Number be in the 
r12ht end, the left hand x is the unite z but if your 
number be in the left end, then the right hand 1+ is the 
unite, 

Example of the three Rules: 


1. To tind the Cube-Root of 1953125, where -the 
Point-falls on the laſt Figure, the unite will be on.the 
letrhand of the Number. 

For 


L10J 
For one third part of the extent, between 1 in the | 
fifth Linc, and 19531 25 in the cleverth Line, will fall | 
exaQly on 125 in the ſeventh Line, which number 125 


1s the exact Cube-Root, 


2. When the Point falls on the laſt Figure but two, 
as in 941192, or 571787, then the unite will lic on the 
right hand of the Number. 

Thus the exat third part between 1 on the right end 
in the fourth Line, and 941192 in the tenth Line, will 
be at 98 in the ſixth Line, 

Or more apparenily : The exa& third part between | 
4 in the fcurth Line, and 591985 in the tenth Line, 
will be at $3 in the ſixth Line, one Line being between | 
every extent of the Compaſſes, which covld nor be it 
you went from this number in the tenth Line roward 
the other 1 ar the lefr end. 

But note, .that you may work ir by counting the 
5717897 in the beginning of the aveach Line, and the | 
unite of the ffchLinegfor there alſo is fix Lines between 
the number and 1, to be parted into three equal parrs, 
yet the unite lies on the right hand of the Number: here 
alſo, as it did before. 

The like may happen in the firſt way alſo, when the 
Number falls berween x million and 3 millions ; or any 
firſt Figure of a Number, being between 1 and 3, 
where the Rule is the ſame, the Unite being on the lett 
hand of the Number propounded. : 


— 


te] 9 
3, Bur when the Point falls on the laſt Figure bur 
one, then the firſt. Figure between 3 and 9, the right 
hand 1 is the unite, and the lefr hand unite lies between 
the Number and it. Es 
Bur when the firſt Figure of the Number propounded 
15 Iefs than 3, you muſt count or find it at the right 
end of the Lines, and the left hand 1 is the unite, and ' 


the right hand x is between the Number and it. 
Example 


d 
2 The extent 
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Example both ways. 


If this Number 29372625 be propounded to find the 
Cube-Root of 1r, this Number is found in the eleventh 
Line at the right end, and the exact third part between 
the left hand 1 the Number, is at 305 1n the ſeventh 
Line. 

Again, If 6243I were given tro find the Cube-Roor 
of, it would be found art the left end of the tenth Line, 
and then the unite muſt be at the right end, on the 
tourth Line 3 for, otherwiſe you cannot divide the 
ſpace berween into three equal parts, as the general 
Rule ts. 

| Thus the exa& third part, between 1 in the fourth 
Line, and 62431 in the tenth Line, is at 39.5, the 
Cube-Root required, 

Note always,rhat the firſt of the three parts,counting 
from 1s is the Cube-Root. 

Thus TI have been over large to make this matter 
Plain to any capacity. 


Some Examples in the Ryle of Three, and Pradtice, 
by theſe Lines. | 
0 


Z'2 
i. {f'1 ys 31. 10s, mhatcoſt112> jou 

rom I in the fifth Line, ro 3.5,«for 317. 
10 in the ſame Line, ſhall reach the ſame way from 
112 in the ſeventh Line, to 39J. and 0163 morey 
which 0163, ſought on the fourth Line of Numbers, 
on the Money Line, juſt under it is 3 5.3 d- thenear 
anſwer, being in allz93%. 3s. 3 4. 


2. 1f 1120. coſt 41, tos, what coſt 1 > 
The extent from x12 in the ſeventh Line, to 4 /. 
Io -, in the fifth Line, ſhall reach the- ſame way from 
x inthe fifth Line, to g Pence, half-Peny, and halt- 


EP, 


Farthing, and better in the third Line, 
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3.. if 3 Yards and 3 Quarters of Ribonimg coſt g 
Pence 2 Farthings, what ſhall 19 Yards and a Quarter 
col# ? 
; he extent from 3.75 in the fifth Line, to 9 Pence 
2 Farthings in the fourth Line, ſhall reach the ſame 
way from 15-25 in the fifth Line, to 3s, and 84. in 
fourth Line, the anſwer to the Queſtion, 

Where you-may always obſerve, that the ſame extent 
you take from the fir{t Number to the ſecond, counting 
the Lines between, the ſame extent counted the ſame 


| 


ways and the ſame number of Lines, muſt be between | 
the third and the fourth Number, in all operations | 


whatſoever. 


FINIS. 


ITAEIITLLL LIL DALES: 


Practical Gauger. 


— 


CHAP. I. 


The Deſcription of the Rule or Gauging-Rod, in 
three Joynts. 


SZ OR this, few words may ſerve rhe turn, being 
M1 122 partly deſcribed in the Preface to the Reader, 
RA Theuſual way of making them, is a Four-. 
| foot Rule in three Joynts, and four Pieces, 
braſed at the heads to keep it from cleaving atthe head, 
made uſually of one bigneſs, v-z,. about 75 or 80 of 
an Inch ſquare when ſhut togerher, or 37 or 40 of an 
Tnch ſquare being open, to the intent that two or three 
ſuch Four-foot Gauging-Rules may be faſtened toge- 
ther, to take Diameters of large open Tuns, by means 
of .one or two Sockets, ſuch as I have made for that 
purpoſe, being the moſt portable of any other way. 

Thc Lines deſcribed on theſe Rules, are, 

I', On one outermoſt fide the two Diagonal-Lines, 
one for Wine, the other for Beer or Ale Gallons, to 
282,(or ſomerimes(which I count the beſt way, Inches 
in ten parts, and one Diagoanl-Line only, for Beer or 
Wine, which you pleaſe,. counting 233 Inches for 
Wine, or 282 for Beer Meaſure, to be the ſolid conrenc 


of the Beer Gallon. ) | 
B 2. On 


W_— ﬀ ——_ 
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2, On the next outſide free from the heads, is the 
Line of Taches inten parts, from 1 ro 48, 'and next. it 
the Line called :O»ghrreds Gauge-Line, { but if you 
have but one Diagonal-Line, then on this fide is ſer 
two Oughtreds Gauge-Lines, one for Beer Gallons, 
the other for Wine, whicttI hold'ot moſt general uſe, ) 

3. On the other fide and as near OGzghrreds-Line as 
may be, 1s ſet.the Line of ſmall Inches, 

' 4. On the other fide for half way, is ſet the Lines 
of Numbers, Segments, and Pence, bcing Decimal 
Fractions of 20 Shillings in Farthings and Pence, from 
1 Farthing t9 2 Shillings, a tenth ot 20 Shillings. 

This is the uſual work pur en the 4 {Mes of the Ruler, 
yet ſq as that room is lett tor a Line of 8 Radiuſſes, and 
particular Lines of Ullagcs, it any ſhould deſire them 
co be put on. All which Lines have their names ſ{cr-to 
them, on tome pair of the Line fo called, which may 
be ſome help to the I.carner, os 

- Alio the two Diagonal-Lines, and the two Gauge- 
Lines, being one-for Wine-Meaijure, and the other tor 
Beer, are ſet always rogether on one fide, that you. 

- may nor be troubled to Jook *for the name, to know 
which is the one or other ot them, for the Beer Gallon 
being greater than the Wine in bulk or ſolidity, the 
leaſt Number on the Rule at any Diagonal or Diame- 
ter is always the Bcer Gallon, as by ute you will plain- 
ty fee. - | ps 

£ The Lines on the printed Plate in rhe Book are only 
the Lines of Numbers, Pence, and Segments, to 1;2, 
3 and 8 Radivſlcs, and one Line of Time joyned to 
that of. 8 Radivufles for Intereſt-operations, and every 

Eine having the name gravcy upon-it needsno further 
pos; ane. nay» 4s better than many words can illu- 
itrate, | : 

"Theſe Lines have been ſet on Sliding-Rules, as is to 
be ſeen in a Bcok of Gazgrngs ſer forth by'Mr. Fohrs 

- South, inthe Year 1673 | 


The? 
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The uſe of which is ( neer ) the ſame as the Four- 
foot Rule is, tobe uſed with Compaſſes if you pleaſe, 
or without, by ſliding one by rhe other, as will ſoon: be 


perceived. 


Morcover, fince the firſt writing of this Diſcourſe, 
I have drawn another Line of Numbers to 10 Ra- 
diufles, a print of which is joyned to che Book, whofe 
uſe is the ſame with the orher, only as in one, the 
extents went forwards in one continucd Line, this 
leaps over one another, as it were, and the obſerva- 
tion is, to mind how many Lines is between the firſt 
and ſecond terms tn the queſtion : to have ſo many be- 
tween the third and fourth, and if 5 Radiuſſes be too 
lirtle to expreſs your Number, or if the Compaſſes fall 
oft the Lines by counting ſo many Radivfſes, then ſo 
many Cyphers as you increaſethe third Termzſo many 
muſt you increaſe the fourth. | 

As in this Multiplication the extent irom 1279 
I. to 2346, there 1s two Lines between the 2346 
firſt and ſecond, and the ſame extent laid 
from 22799 and two Lincs counted between, 322213: 

1279 3 

then the Compaſs-Point will tall over the 
lower Line, Inſuch a caſe, remove the third Point a 
Line or two higher, calling 20, 2000, then as you add 
two Cyphers to 20, ſo fou mult add 2 Cyphers to 
20000, and it becomes 200000c, of 2 Millions ; and 
the an(ſwer is 3000534, butto 6 places is enough for 
any Infltrument. Es 


The uſe of the Lines, and firſt of the Line of Numbers, 


The Line of Numbers, known by the name of 
Gunters-Line, is a Line of Proportion Geometrical, 
whereby is performed Multiplication, Diviſion, Rule 
of three, in fingle, double, or treble Proportion : 
PraQice, Extrafting of the Square or Cube-Roots, or 
higher Powers, with the leaſt trouble and eaſe of any 
other way yet in uſe, 

B 2 | And 
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And though it will not afford that certainty and ex- 
actneſs in theſe Problems as is many times requiſite, 
yet it is uſeful, and of great ſervice to all ſorts of 
Mechanical Men, and may prove a ready help, and as 
a proof to more able Artiſts and Penmen, and 1cady 
Arithmeticians, 

However, the moſt general concerns of French, 
Spaniſh, Brandy, Wines and Oyls, brought to the Port 
of Londcz, ae calt up by the Line of Numbers, and a 
refolution of the quantity of Gallons prefently ſtated, | 
by a motion of the Sliding-Rule only, where the con- | 
tent in Gallons to half a Gallon, is 4s near as is to be 
expected, the beſt Artiſt not preſuming to approach 
nearer, becauſe of the difficulty and uncertainty in 
getting the true dimenſions of thoſe inviſible inſides of 
cloſe Casks. 

This Line of Numbers that ſome hundreds know, 
and many thouſands do not know, feveral ſmall Books 
have been write concerning it, to which I might reter 
you, but that were to put you to trouble 3 therefore as 
plainly and as briefly as I can to the uſes thereos, 


PROB. L 
Numeration on the Line of Numbers. 


This firſt Problem is the moſt difhcult to Learners 
or young Beginners in this Myſtery, and therefore is 
to be better hceded,bCing like knowledge of Lerters to 
Reading. | 

Thcrefore, on the Line of Numbers fet on Gavging- 
Rods, being a Line to two Radiufles or Revolutions, 
the Figures are uſually on Four-foot Rods, rhus. 

Ar the beginning of the cndl { not braſed,) is r. 
then forward with 243,44. to 10 at the Joynt, then 
with 20,30 40,50,©c. with 109 at the end cloſe to the 
head of the Joynt, whoſe proper power or name may 


be as it is numbred, from 1 10 1074 then the, intermc- 
: diate 
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diate diviſions between, in the firſt part from 1 to ro» 
are tenth parts of one Intiger, and note, . that from x 
ro 5 you have tenths, and half tenths, and afterward 
from 5 to 10, every whole tenths only. 

And between Io and 20 in the ſecond Radius, the 
longer curs cut croſs one Line, and between two are 
Inrigers, as thus 10,11,12,1314 and 15 being cut up 
higher, then the 11,12,13 and 14 is for the ready find- 
ing and counting them, and the little ſhort cuts cur 
berween rwo Lines, are tenth parts of Intigers, and fo 
ir proceds to 20. 

After 20 every ſhort cut is two tenths, and fo it pro- - 
ceeds to 40, and from 40to 10a, every ſhort cur is half 
an Intiger,or tive tenths of an Intiger. _ Thus the Line 
is readin its plain apparent account, but when you 
deal with a greater Number than 100, then 10 at the 
middle of the Line of Numbers is to be called 109, 
and then 20 is 200, and every ſmall ſtroke between are 
ſingle Intigers, from 19to 0 there being 100 Parts 
between 10 and 20, now called 100 and 200, andevery 
ſingle Intiger before, is now become tens of Intigers.. 

But if you make uſe of four Figures, then ron the | 
middle is called 1000, and 20. called 2000, and 1.0 . 
at the end 16000, ( beyond which this Line cannot go 
to: be perceived, ) then by conſequence, if the middl- 
10 be called. 1000, 1 at rhe begning muſt be called 
300, and the 5, 6, 7, 5, 6and 7 hundred, and eycry 
ſmall cuc between 5 and 10.tens of Intigers. - This be- 
ing minded and duly conſidered, which is reading of © 
the Linc, the.uſe is - 


PROB. IL. 


Tofini out. any Number under 5. Figures, on the Lim: 
of Numbers. 


Seek the firſt Figure of the Number propoun Jed. 
amang the longeſt ſtrokes +: Ho at them. ” - 
& | 


For - 
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For the next Figure of the Nuraber propounded, 

count ſo many tenths forward as that. Figure contains 

Units. 

For rhe third Figure-of the Number, - count ſo many 
renths from that laſt tenth forwarder as that Figure 
hath Units. 

For the fourth Figure of the Number propounded, 
count ſo many tenths forward trom rhe laſt Centifm by 
eſtimation, and that ſhall be the exa&t Point to repre- 
_ the Number propounded, asin theſe three Exam- 
ples. | 


To find the Pont repreſenting I2, ox the Line of 
Numbers 


Firſt, For the Figure 1, the firit Figure of 12 the 
Number yiven, ob may count eirher at 1 at tbe bc- 


ginning, or at 10 in the middle; then for 2 the next. 


Figure of 12 the Number given, count from 1 ſo many 


tenths between 1 and 2, or 10 and 20, and that ſhall | 
be the exa& Point to repreſent : 2, the Number pro- 


pounded to be found ou.ton the Line of Numbers. 

2, Again, tofind 231 the Cube-Inches in a Wine 
Gallon. 

Firſt, For 2 the firſt Figure, count rwo in the firſt 
pait, or 20 in the ſecond. 


Secencly, For 3 the next Figure, count three tenths. . 


forward from the ſtroke 2 or 20.-. 


Thirdly. For 1 count 1 Centiſm more, from the, ' 


laſt three tenths which here is at halt a part, every part 
repreſenting two tenrhs. 


Again, to find 17, I5 the Gauge-Paint for a Wine, 


Gallon, or 1k it had been 1715s the Pgint here on the 


Numbers is at the ſame place fiſt, the 15 is between... . 


19.and 20, Khen fo: the 15 count one tenth and a half. 
beyond 15, and that is the exaCt. Point repreſenting 17-. 
15, or 1715, where on the Gauging-Rods.is a Braſs 
Center-Pin uſually puts. ro find the Gauge-Poipr _ 

readily . 


ee er "EE toe on. 
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zeadily, and to keep it from growing too wide with of. 
ten putting the Compaſs-Points in one place, 

Note, tuch like Points you have at 107, 19 the- 
Gauge-Poinr for an Ale Barrel, and at 113, 69 the 
Gauge-Point a Beer Barre], noted with A.B and BB, 
neer to 10 on the Braſs. 

I have uſcd many words in this-rhat I might be plain, . 
and when this is eafie and well obſerved, then nothing 
can be hard : But yet the great dithculty will be whar 
to call the Produ@t after a Multiplication, ot what a 
Q:otient aiter Di1iſion, or a fourrh Number in the _ 
Rule of Thrce. g 

And to make this doubt infallible and certain, I - 
have added a print of the Line of Numbers to 8 Ra. 
dicfles, when the print is cut in the middle, and 1 at:- 
one end paſted e>actly on 1 -at the other end, then 1 is 
in the middle, and toward the right hand you have 4 
Radiuſſes more than 1,and.to the left hand 4 Radiuffes:. 
leſs than 1, and here every Radius bears' his own 
proper value, and nceds no rule or direction to- know: 
how to call it, 

Yet with this.Proviſo, that in Numbers above 100 - 
ou muſt eſtimate the Intigers, ' and after 1200 you 
muſt eftimate rhe tens, becauſe the Line is of a ſhort + 

extent or Radius. 

To remedy: which inconveniencyy, another contri- . 
yance came in my mind, Which-is -hete in a brief way -- 
alſo inſerted, with the ſeveral Radiuſſes one over ano- }- 
ther; which on a round Board or Plare is drawn to 3 - 
Foot Radius, and here you muſt number the turns be- . 
tween the firſt and ſecond Termy to have ſomany be- . 
tween the third and fourth. | 

Alfo notes that aſmall pair of Compaſſes will reach - 
over 4 or 5 Radiuſſes,' though it be a Radius of 6 
Inches :- Alſa.by lying zight over ane another, the - 


ſhrinking of the Paper wiltbe-as much in. one patt as. 


in another, and gberetore the exacterjutthe uſe, 


E/ 


Note alſo , having 2 Units you may work che 
Square and Cube-Roots, uſing that 1 which admits of 
halving or thirding the Space between 1, and any 
Number that can be propounded to g places, ; 

2. In the Line of Money nextto ir, you have the 
25th part ofa Farthing in the firſt Radius tor Farthing, 
or the 100th part of one Penny, and after 1 Farthing 
every fifth part of a Farthing, or 207k part of a Penny 
to-x Penny, and after 1 Penny only every Farthing to 
2 Shillings,- or 1 tenth of a Pound Sterling, and from 
2 Shillings to 1 Pound,only every 3 Pence as by confi- 
dering the parts between every Number certainly ex- 
preſſed will be apparent enough, : 

This Line of Money ends at 1 Pound, for then every 
Intiger on the: Numbers is 2 Shillings to 10 Pound, 
and-afterwards every Intiger is 1 Pound to 100. 

Then after 150 every Intiger is 10 Pound, and in 


the laſt whole Radiusevery Intiger is 100 Pound, and | 


need to be exact in the cſtimation of the parts, and here 
is-plainly ſeen the defe& of- Inſtrumental Arithmerick 
in great Numbers atove 4 Figures, wherein you may 
uſe a greater denotnination, as . Feet inſtead of Cubc- 
Inches, and Barrels inſtead of Gallons, being as ncer 
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as is required at the end or reſolution of the demand or : 


queſtion, 


3- The Line of Time begins at .1 Day ( parts of a - 
Day being inconſiderable in queſtions of Intereſt ) and . 


ſoit proceeds to 60 Days or 2 Months, then cvery 4th 
part of a Month to 1 Year, and atter 1 Year to quar- 
ters only to 20 Years, and after zo Years eyery fingle 
cut 1Sa Year to 1000 Years. 


Laſtly, After 100 Years, every cut doth doth repre. | 


fent ro Years, and fo to 100 Years. 

Here may you Geometrically ſee thewaſt increaſe of 
Geomerrical- Preportion continued, -where after a few 
terns it excceds all viGble ſight, and in-time- (with-.a 
few more-repetitions) all-intelleQual- aonceptions er 
intellegible. reading in. Numbers : And if you count 


the. 


* 
mY 
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the other way from 1, you have the ſame proportional 
decreaſe, v2... to the 1coorh part of an Intiger, at the 
firſt 0001 at the beginning of the Line ro 8 Radiuſſes, 

This will prove an excellent help ro Learners, anda 
ſettling of the Mind to able Proficients, in- many a. 
doubtful matter wrought by a ſingle Line only, and 
one general Rule in many caſes ſerves, without excep- 
tion, as will te hinted in place convenient, in the. 
following diſcourſe. 


CHAP. 
Of Proportion, or mean Proportionss 


Athematical Authors. make mention of rhree 
mean Proportions between Numbers,v-2,Arith- 

meticaz, Geometrical and Muſical, | 
Arithmetical Proportion, is the half: ſum of the two 
extreams added togerher, as thus, the Arirhmetical 
mean between 25 and 14 is19 7, being the half of 39 

the ſum of 25 and 14 added together, | 

The Geometrical mean Proportion, is the Square- 
Root of the produ& of the two extream Numbers, 
multiplyed one by the other, thus, a mean Proportion 
Geometrical between 25 and 14, is 18 7. the Square- 
Root of 350 rhe produtt of 25 multiplyed by r 4,which 
Square-Root is tound by dividing the ſpace on the Line 
of Numbers, between 350 and 1 into rwo equal parts ; 
but to do it by the Pen, requires many words to ſhew 
the way bow, not fit for this place. ey 
The Muſical mean Proportion, is leſs than rhe Geo- 
metrical], and thus fonnd. As the Arithmerieal mean 
to one extream, ſo is the other extream to the Muſical 
mean 3 for it yon multiply 14 by 25, the produ@ is 
350z 


” . 
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350, then 350 being divided by 19, 5, by adding Cy- 


phers to 350, you ſhall 6nd rhe quotient to be 15, gs, 
the Muſical mean required, But by the Line of Num- 
bers thus, the extent of a pair of Compaſles from 19, 5 
ro 14 being laid the ſame way from 25, ſhall reach.to 
19,95 2s before. 

The Geometrical mean Proportion between two 
Numbers, is moſt in uſe and found by Arithmerick as 
before, but by the Line of Numbers, moſt eaſily thus, 
the middle between one extream and the other, m2a- 
ſured on the Line of Numbers, . is the Geometrical 
mean required.chus the exa& middle btween 25 and 14, 
iS 19, 5, the Geometrical mean Proportion required, 

Alto note, if you divide the diſtance between the 
two extreams» into 2434 or 5 parts, every extent ſhall 
be a Geometrical Proportion, or continual mean 
Proportions Geometrical, as 132,4,8 16, 325 645 128, 

256391 2,1024., 9c, by taking the exaQt extent between 
I and 2 on the Line of Numbers, and: repeating it or- 
derly from-T, 10 times: it ſhal! reachat laſt to x024 
done by the Pen, by a continual multiplying of 1 by 2, 
the conſtant difference ; for two times x, is 2; two 
times 2, is4 ; two times 4y 1s $8; and two times 8, 
1s 16, Oc. | 
Or, Geometrical Proportion may be diſcontinued, 
in moſt queſtions of the Rule of Three. As thus, 


As8 to 12, fois 19to 28,50, 


.By the Pen, thus, multiply. 12 by 19, and the pro- 
du is 228, to which adding of two Cyphers to conti- 
nue the Diviton divide by 8,. and the quotient 1s 28 50 
rhe fourth proportional required, and.thus is the Rule 
of Three in Arithmetick by rhe Line done thus.,. the 
extent from 8 to 12 being laid the ſame. way from 19, 
reaches to 28, 

So alſo it may be continual, or diſcontinual Pro. 
portion decreaſing, as the two former Examples were 

| increaſing 


> ee nm e— wenn 


-—— O—_ a—— 


| 


| 
| 
| 
{ 


> ren ege—n emmgnen 


- ave  ennny one" 9” — 


+ Chap. ITT. The Prudiical Gauger. 11 


inceraſing. Example, As 1 to of which is half of 
one, ſo is o5 tvoz5 Which is a quarter of one, 

The extent from 1 to' of ſhall reach the ſame way 
from 5 to 025, oras 12to8, fois 6to 4, for if 8 be 
multiplyed by 6, the produRt is 48, and 48 divided. by 


a — Y —_ a —_—— 


TE 


CHE 41. 


Multiplication by the Line of Numbers, or Line 
of Proportion. 


He extent from 1 to the Multiplicator | being laid 
the ſame way from the Multiplicand, ſhall extend 
to the produg, 

Example. Suppoſe I ſhould multiply 1 2 by 3o, then 
the extent from 1 to 12 being laid the ſame way from 
30, 'reaches to 360, the product requied, 

' Or you may tay as 1 to 30, fo 15 1z to 360, for note, 

that number which is neareſt or moſt convenient to 
take from 1 1s beſt to make the ſecond term, whether 
itbe the Mulkiplicator or Multiplicand : Ir is no mat- 
ter which you count the (ſecond term, 1 in Multiplica- 
tion being always the frit, and rhe product the lalt 
term, | 3g | 

Note alſo, thar there muſt be asmany Figures in the 
produ& as in the Multiplyer and” Multiplicand being 
put rogether, except when the two fuſt Figures of the 
product are greater in value than the two fr(t Figures 
ot the Multiplicator er Multiplieandzthen it conſ1jis of 
one-Figure leſs. | 

Exaxzple, To multiply *85 by -g6,' rhe produ@ is 
9160 of four-Figures, becauſe 81 the two firft Figures 
m the product are leſs than '85 ot” 86-the two firit in the 
Multiplicator or Mukjplicand. £2 | 
Again, 


A) = = I rr wa 
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Again, to multiply 231 by 16, the produ@ is 3696 
of four Figures only, becauſe 36 the rwo firlt Figures 
of the produt are greater than 23 or 16. 

Note laſtly, that in regard you cannot ſee above 
four figures at any time, nor them always certainly, 
obſerve this bri-f Rule. 

Set the Numbers down as in order to multiply them 
by the Pen : As for Example, let $61 be mul:iplyed 
by 32, ſay two times 1 is 2, and two times 6 1512, 
ſer down 2 and carry I, &c, then 3 times 1 is 3, 0%, 
then by addition, ſay z is z, and 3 and 2 is 5, thus 
have you gained the two laſt Figures which you couid 
not ſee on the Rule, and the whole produ@t 1s 19952. 
Firſt, of five Figures, becauſe 17 is leſs than 32, and 
the 179 the Line ſheweth, and the 52 you have by the 
lat Rule, thus you muſt help the dete&t of the Rule in 
row ſums when you multiply a whole Number and a 

ration together : Note, that the number of. places 
as tO Intigers, mult be ruled by the Intigers only and 
not by the Frattions. "= 

Example. Let 3 Foot 75 Paits be 3.595 
multiplyed by 7 Foot and go Parts, the 7 80 
Numbers are fet down as whole Num- ——< 
bers rhus, and multiplyed as whole - | = 
Numbers ; but atter Addition you: are Re. HOP 
to cut as many Figures as there be Fra- . 29-2500 
ions in the- Multiplicator and Multi- Fir; 


plicand, as in this Example 4 Figures for 7 5, and Bo. 


Alſo, when you multiply a Frafion by a Fraction 
1 Decimals, you muit be ſure to keep the Figures in 


their right places. 
Example, It 0032 be multiplyed by +0072 
075, the Numbers are fet thus, and .0750 


multiply2d altogether as Decimal or 
whole Numbers, and yet the product FE 
inſtead of increaſing is diminithed, as 6 
doth raoſt plainly appear, by. working «0054000 
by the Line to 8 Radiuſles, for the ex- 


3600 


tent 
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extent from 1 to 07509 laid the ſame way from 0072, 
reaches to 0054, a number leſs than 0072, the -leajt 
of the orher two Numbers. 


aa. ah Atith. 


CHAP. IV. 
Diviſion by the Line of Numbers, 


THe extent from rhe Diviſor to rt, ( being counted 

at 1 at the beginning, or at 10 in the middle, or 
Ioo at theend ) thall reach the ſame way from the 
Dividend to the Quotient, conſiſting of as many Fi- 
gures as the Diviſor may be {ct rimes under the Divi- 
dend, in the working by the Den. 

And note, that the Fradtion remaining is always a 
Decimal Fra&ion, and is reduced tothe Vulgar Fra- 
ion given by the Pen, by turning the ſame extent 
the contrary way from the Decimal Fraction, reduceth 
it to the Vulgar Fraction. 

Example. Let 595 Beer Gallons be divided by 35, 
to find how many Beer Barrels is in 595 Gallons. 

The extent from 36 to 1 being laid che ſame way 
from 595, gives 16 Beer Barrels, and the Decimal * 
Fraction over, 15529 : then the fame extent laid rhe 
contrary way from 525, gives 19 Gallons, the Fradti- 
ons over as will come forth, when you ſhall divide 
by the Pen. | 

Again, Ina greater Sum, let 521959 Siuillings be re- 
duced to Pounds by Diviſion on the Line. 

The extent trom 20'to 1, being laid rhe ſame way 
from 52197, ſhall give 2610 Pounds near. | 

Note here, the Quotient is known to conſiſt of tour 
Fignres, by the Rule laſt noted, but ro give the exa&t 


. anſwer, isnot'to be done certainly, without breaking 


the Number, thus : 
C Firſt; 
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———monnn nnn D 


1. The Pradtical Ganger, Chap. V. 


Firſt, | The extent from 20 to 1, being laid the ſame 
way from 50000 Shillings, give 2500 Pounds : then 
rhe ſame extent laid from 2000 Shillings, gives 100 
Pounds. - 

Laſtly, The ſame extent laid from 197 Shillings, 
gives 9g Pounds 17 — then theſe three Sums 
found by three extents added together, make 2609 
Pounds 1 7 Shillings, the exa@ anſwer, 


—— 


CHAP..V. 
Redufiion by the Line of Numbers. 


R Eduttion by theſe Lines is performed by inſpe&ion 

* for the moſt part,ftrom Pounds, Shillings,and Pence 
to a Decimal Fraction, and the contrary : As thus tor 
Example. | 

I would reduce 7 Shillings 6 Pence to a Decimal 
Fraction : On the Line of Money that is joyned to the 
Line of 8 Radiufſes, ſeek for 7 Shillings 6 Pence, and 
juit againſt ir on the Line of Numbers is 0375, the 

Decimal FraQtion required, 1 Pound, or 20 Shillings 
being the Integer, 

Or, to find the ſame by the Numbers on th? Gaug- 
ing-Rod, Note, that if 100 atthe Joynt be called 1 
Pound, or 20 Shillings, then 5 Shillings 6 Pence is at 
0375 backward ; forit 100 be 20 Shillings, then 9g is 
x18 Shillings, 8 is 16 Shillings, ſo 3 is 6 Shillings, 
and 35 is 9 Shillings, and 355 is 7 Shillings 6 Pence. 
Then, in regard that 100 is but x, 35 is Iefs than 1, 
theretore 0375345 was plainly -expreſſed.on the Line to 
$ Radiliſſes, | 

On the contrary, to bring a Decimal Fra&ion to 
Noney, f{cek the Decimal Fraftion on the Line of 
Numbers, and juſt againſt it on the Line of Money, is 
ihe anſwer requircd, : Example. 
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Example, Tet co729 be reduced to Money, uit 


againſt 0072.9,found on Numbers,on the Money-Line, 
is 16 Pence 3 Farthings, the true Anſwer. 

Again, Suppoſe I would reduce 5 Pounds 15 Shil- 
lings 6 Pence to a Decimal Fraction. 

Firſt note, the 5 Pounds is 5 Integers z then it you 
look for 5 Shillings 6 Pence on the Money-Line, on the 
Line of Numbers is 0775, which added to 5, the In- 
teger makes 5-775 the Point ſtanding inſtead of 0. 
atter the 5 and before .775. 


Or, without the Lines thus, by the Pen: let 59 - 


Pounds 8725 of 10090 part of a Pound, be reduced to 
Money. Firſt, the 59 is 59 Pounds. Secondly,every 
Unite in the firſt Figure 8 is 2 Shillings, therefore 8 1s 
16 Shillings ;. then 5 in the ſecond Figure next to 8 15 
1 Shilling : therefore 7 is more than 1 Shilling. Note, 
the remainder above 5 in the ſecond place, is rens of 


Farthings, and the third place is Farthings, and the 


fourth place tenths of 1 Farthing : ' So that the whole 
FraQion is 17 Shilling 5 Pence 2 Farthings very near. 

But for any, other reduCtion, the Rule is always thus, 
2s one Denominator to the other Denominator, ſo is 
the given Numerator to the inquired Numeraror. 

Or, as one Denominator to his Numerator, ſo is 
the other Denominator to the inquired Numerator. 

Example. In 154 Yards, how many Ells > the ex- 
tent from.5 to 4, becauſe 5 quarters of a Yard make x 
El}, ſhall reachtrom 154 to 123, the number of Ells 
(contained in 354 Yards.) 


By the Pen,thus : 154 multiplied by 4, the quarters 
in a Yard, and the Produdt divided by 5, the quarters 
in-an El], produceth 123 Ells and } the reduQion re- 
quired. 


Or, if you had multiplied 154 by 36, the Inches in 
a Yard, and divided the Produ& by 45, the Inches in 
1 El], quotes 123 Ells, and 9 Inches over, 


C2 CHAP. 
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CHAP. VI. 


To find the Square-Root of a Number by the 
Pen. EE 


I. THe exrraction of the Square-Root of any Num- 
ber, is to find our another Number, that being 
ſquared, or multiplied by it ſelf, the Produdt is equa] 
to the firſt Number propounded, TRE 
Thus, if goo be a Number propounded'to find the 
Square-Root of, you ſhall ind 3o is the Square-Root 
thereof3 for 3o' ſquared,” v/z; multiplied by 30, is 
900 the Number firit propounded.- | 
And the invention to find out 30, is called; the=ex- 
rracion of the Square-Roor. EH TINY £1 HOES 
2. Square-Numbers are ſingle 6x compound : ſingle, 
whoſe Roots confiſt of one Figure * of 'compound, 
whoſe Roots conſiſt of many Figures, 
1 = __ Square-Numbers 
are only taefe g unaer a Too, and |, il 
the ſingle Digits from 1 to '9 are | ane FRifat 112nel 
the Square- Roots of theſe Square 
Numbers, and uſed, as the Mul- 
tiplication Table, by hearr. 
All others above 100 are com- 
pound S$quare-Numbers, 


right Square-Numbers, * whoſe 
Roots ſquared come to the ſame, 


I — — 
A a nw Wet ma 


I 
2 

3 

4 

3 

3. All Numbers are either SI 

W, 

Sg 

9 

O 


without any Remainder, as 64, | 
whoſe Square-Root is 8, and 8 A SEDARE » 
ſquared, 15 64 ; or 144, whoſe | 
.Square-Root 3S I for 12 times 1215 144- 


he 
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Or elſe called Surd-Numbers, whoſe Roots being 
ſquared will not come to the firſt Number without 
ſome Fraftion or Remainder : thus 50 is a Surd-Num-. 
ber, whoſe neareſt Root is 8, and 367 of a Decimal 
Fraction more, | 

4. When you would find the Square-Root of a 
Number, you nwft prepare it with Points or Periods, 
thus : put a Point under the firit Figure, the third, 
the f6fth, the ſeventh, and ninth, counting from the 
right hand toward the left, miſſing one, and pointing; 
the other : And obſerve, that ſo many Points as the 
Square-Number hath, ſo many Figures will be in the 
Square-Root thereof, 

Thus this Number 127351225 hath 5 Points or Pe- - 
riods, and his Square-Root, v/2- 11285 hath 5 
E1gures, 

5- The ,Number being ſo prepared, obſerve the. 
Rule in theſe four Examples. ÞL 


 Firſh Example 10 find the Square-Root of 5329, | 


Set rhe Number down, and point it, and draw 2 
Quorient-Line at the-end, as in Divifion, (which this 
Rule is like ) only in Diviſion the Diviſor 1s- givens 
here you are to ſeek.it, Again, in Diviſion one Di- 
viſor is uſed, here ateyery Period you ſfeck a new Di- 
viſor. 

Then to find the firſt Divifor, demand what is the 
greateit Square-Number, 11 5 3, the Figures of the farit 
Period, and you ſhall find it to be 49, as in the lirtle 


\ Table aboveſaid, whoſe Square is 7, 


Set 7.in the Quote, and the Squarc of 7, v/z.. 49 
under-g 3, and ſubſtyact juit as in Divitions, and can- 
celling 53, . ſet 4 the Remainder right over 3 as in the; - 
work you-ſee.. 55 To io 
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, Then for the ſecond Period, 
draw a Line under 49-as far as ©- 
The next Period; 0420 - 
Then-double. 7, the Figure 5329 (73 


in the Quote,which is 14, ſet 4 5 the Square of 7. 


4 the laſt Figure of 14 under — 
the Line, and alſo right under 1743 the double of 7, 


2, the firſt Figure of the ſecond 429.1 43 mult. by 3: 
Period, and the 1 backwarder. Wa Fs 
under 4s the remainder-of the firſt: Period, more to 
the leſt hand, 

Then to find the next- Dwvifor, demand: how many 
times 14 may be had in 42, the Figures right over it 
being the remainder of the firſt Period, and the firſt 
Pigure of the-ſecond, and the anſwer is 3, juſt as .in 
Diviſion ; being careful not to take too much or too 
little: which 3-ſet in the Quote, and alſo after the 
14, under 9g the laſt Figure ot the ſecond Period, then 
you hare 143 ſer under the Line, 

Then multiply 143, by 3 ſetin the Quotient, and 
it comes to 429, after the rules of common Multiplica- 
tion. 

Then fubſtraQ 429, from -429 right over it; being 
the remainder of the firſt Period, and the two Figures 
of the ſecond Period, and the remainder is o, becauſe. 
itis a juft-Square compound Number ; for 73 ſquared 
comes to jult 53299 the Number firſt given, 


A ſecond Example let be 2 31457215 whoſe Square 
Rogt ts requexed. . 


1. Set down the Number, point -it, and draw a 
mugen the right end, as in- the Example you 


ee. 
Then for-the firſt Diviſor, demand what- is the 
greateſt Square-Number-ir: 23 the firlt Period, and the 
Tablet faith 16, whoſe Root is 4; fet 4 in the Quote. 


and the Square of; 44 Ya 765 right under: 23 3 then: 


bſtragt y 


PR «a Mr tth Lens 430 ak 


nm, wy gd > toe Pw tic uo mm ci. 


| me ee i LL 
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' ſubſtra& 16 from 23, cancelling 23, and ſetting the 


remainder righr over: as you do in Diviſion, 

2, Then draw a Line under 16, as faras 4.the laſt 
Figure of the next Period, Then double 4 the Figure 
in the Quote, which is$; ſet 8 underth? Line, and 
right under 1, the firſt Figure of the next Period, 
V/2, Iq, 

Then to find 
the next Drviſory 00000 
demand how of- ON 489600 


ten 8 may be had 445724 (481 


nl and, 16 the Square of 4, 


ing the remain- 88|double 4 more 8, 


| der of the frſt 704 88 multiplied by 8, 
| Ferjod, and firſt "57 double 48 more 1, 
| Figure of, the awm——c—— 

| ſecond Period ,. 9621 double 481, & 1 added.. 
| pſtasin Diviſt- 

; on; and the.anſwer is $; Put $ in the Quote, and al. 
| ſoafter 8 under the Line, and right” under 4 the laſt 
| Ejgure of the ſecond Period EE 


Then multiply 88, by 8 haſt fer in the Quote, and 


' the Produt is 504 ; then ſubſtra& this 704 from 914, 
| the Figures right over them, and the Remainder is 10, 


as in Diviſion, 
3: Then draw a Line under, 9504s as far as 5 the laſt, 


| Figure of the third Period, . and double 48 the. yon 
. Which makes 96, Set 6 under 5 the firſt Figure. of the 


next Period, and the 9g backwarder, then demand how 
ofcen 96 may be-had in 10g right over, and the.anſwer. 
Is-1, ſer x-in Quote and.after 96, .which-makes it g61, 
then 961 multiplied by x, the Figure laſt ſer in the: 
Quote, and it is but g61 ; then 964 taken from-1059 
neue over it, remains 95, cancelling 1059, as in Divi-. 

on, 
4. Then draw a line under 964 as far as the laſt Period, 
and double 4$1 the Quote, which makes g6z, putting. 
2: 
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2 right under 2 the firſt Figure of the laſt Period 3 then 
demand how often 962 may be had in 962, the Figures 
right over them, and the anſwer is bur 1. 
Set 1 in the Quote, and alſo after 962, and it makes 
zI; | 
Nas multiplied by x, the Figure lai ſet in 
the Quore, makes 9621. Then this 9621 ſublitraRed 
from the ſame Figures right over, which SubſtraCion 
being made, remains oo :; Therefore the Number 
23149731 is a right Square compound Number, and 
4$11 is the exa&t Square-Root.of it. | 


- - 


'A third Example let be 87135 


Ser the Number down, point it and quote it, as in 

the Example. | 
I,. Then demand what is the greateſt Square-Num- | 
berin 8, and the Tablet faith 4, whoſe Root is 2; 
ſet 2 in the Quore, and the Square of 2, vsz.. 4 right | N 
under 8, which taken from 8 remains 4. cancel $8 and | tc 

. ſet 4over as in Diviſion. , 4 
2, Then draw a Line under 4, as far as 1 the ſecond | R 
Period,double the Quote 2, which is 4 : ſet 4 under 7, | 
the firſt Figure of the next Period, | 


Þ has 


Then.demand' how | Fe: 
of.en 4 may be had in ggx th 
47 righr oOVer it, and : 4} glo 2: | Ex 


the duſwer is 9.5 ſer 

9 in the Quote, and "Fog (29 En 

after 4, then multiply 42 SPARE Of 2. 

a9 by 9, the Figure *' 49|double 2 more g. 

laſt ſet-in Quote, m 44L1|49-multiply by g. : 
it-makes:441, which "T3. | "es RT 2] goers 
you. muſt * ſubſtra&- OE ng Wore 7--- ; oe 
from' 471 right -over 2925-585 multiplied by g, 
it, and there remains the 
30. 3 cancelling 477, ſet 30 the remainder over. it, juſt |. 


2S in Diviſton. 
2. Draw 
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3. Draw a Line again under 441, as far as $ the 
laſt Figure of the third Period, and double the Quote 
29 ſet under it, vsz,. the 8 of 58,: the double of 29 
right under 3, the firit Figure of the laſt Period, and 
the 5 backwarder.. eÞ 
Then demand how often 58 may be had in 313, the 
Figures over it, and the anſwer is 5, as in Diviſion. 
Ser 5 in the Quotes and alſo after 58, which makes 
$85 3 then this multiplied by 5, the Figure fet in the 
Quore, makes 2925, which taken from 3035, reſts 110- 
for a remainder, which proves it to be a Surd-Number, 
which will not be ſquared 3 for if 295 be ſquared, it 1s 
87025, to which adding 110, the remainder makes juſt 
$7135, the firſt Number. To find the value of which 
Remainder, double the Root found, adding 1 to it, 
it is 591 for a Denominator, and 110 is the Numera- 
tor 3 asthus 295,and 112%. . _ 
Or to be more exa&,” Double the Remainder for a 
Numerator, and quadruple.the Square-Root, adding'r 
toir for a Denominator : thus 110 doubled is 220, and 
4 times 295 with 1 added,- is 1181, thus the Squaxe- 
Root is 295 and £2.29” - | 
Or elſe to gain a INecimal Fraction, add 2, 4,6, 8 


| or 10 Cyphers ro the Number propounded, and con- 
| tinue on the extra@ion to the end, then ſhall you have 


the Root and Decimal Fra@ion, as in the following 


| Example is manitelt. 


ra 


Example the fonrth, to find the Square-Root of 72. 
nearly. 


Set down 72, and 1o Cyphers after it, point it, and 
quore it, and the operation will be as followeth, by the 
tormer rules, | 

Note, that ſo many Figures as you intend ro have in 
the Decimal Fra&tion, twice ſo many Cyphers add to 
the Number, whoſe Square- Root is to be found. 


Thus 


- dow an roi od Is 


22 - The Precjical Garuger. -. Chap. VI, 


Thus much for the Square-Root by the Pen, which 
is done by inſpeQion, by the double and broken Line 
of Numbers ; for right againſt 92, on the firit part cf 
the double Line is 8.485 on the broken Line of Num- 
bers, to the 100 partof an Integer. 


gg 
Ss[324 
4887761139 

84964459 I96 

#29 ggggggeys (3.48498 
Square of 8 +: 
Twice $ and 4 added 164 
164 multiplied by q 656 


Twice 84 and 8 added - 1688 


1688 multiplied by 8 13504. | 
Twice 848 more 4 _ -17964 =! ag | 
17964 multiplied by q #71856 Ns 
Twice 8484 more 9 179689 

179689 multiplied by g 1618201 

Twice 84849 more $ 1796988 


1796988 multiplied by 8 14375 904- 


AP, 
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CHAP. VIL 


To find the $ quare-Root by the Lines of Num- 


bers. 


THe eaſieſt way is by the double, and broken Line 

of Numbersin the print thus : When the Number 
of Figures in the Number propounded is cyen, v2. 
2, 4,6, 8 or 10, ſeek the Number in the firſt part of 
the double Liney and juſt againſt it in the broken Line 


is the Square-Root required ; but when the Number of - 


| Figures is odd, ſeek ir inthe ſecond part of the Line to 
| two Radiuſles, 


| 


© OI 


Example, The Square-Root of 5263 is 52.55 
ſquared, or multiplied by it ſelf, is 5263-5025, being 
near to 5263, 

Again, In 8g1 the Figures being odd, find it in the 
ſecond-part of the two Radiufies, and right againſt ir 
in wot wipes Line 1s 29. 86, the near Square-Root re- 

uired. 
, Burt by the Line to 8 Radiuſſes, a mean Proportion 
berween I and 891, gives 29.86, the Square-Root 
required, 

Bo alſo, the middle between 1 and $263 iS 72.55, 


found as before. 


Bur to do it by the Lines of Numbers on the Gaug- 
ing-Rod, when the Figures be even, the middle be- 
tween 100 at the end, and rhe Number prepounded is 
the Square-Root, 

Burt whenthe Figures be odd, then the middle be- 
tween 10 in the middle and the Number proponnded, 
counting toward 100, is the Square-Root required, 

Thus the middle between xo and 891, counted near 
100, 15.29,86 as before, Note always, the _— 

0 


24 The PraCtical Gawuger. Chap. VIII. 


of places in the Root as ro Inregers, 1S as many as the 
Number ro be ſquared admits of Points, pointing the 
laſt, and every other backward thus 391 of 2 Figures, 
v2, 29, becauſe it admirs of 2 Poihts.. 
The Square-Root of a Decimal Fraction is as ſurely 
and eafily found as a whale Number... - | 
For the middle between 1 and any Number leſs than 


I, isthe Square-Root of that Decimal Fraction. 


Example. The Square-Root of 000729 is 008.56, | 


the Square-Root of that Necimal Fraction required, 
This is moſt certainly done by the Line to 8 Ra- 


diufſes, as to Number of Places and Cyphers pretixed, | 
By the Lines one over another, when the Figures be | 
even, the right hand 1 is Unite 3 when the Figures be | 


odd, the left hand 1 is Unite. 


CHA-P. VILE 


To extra the Cube-Root of a Namber by the 
Pen, 


v THe extraction of the Cube-Root of a Number, 
is to find out another Number, which being 

ſquared, ( v:-z;; muliplied by it felt ) and then that 
Square Cubed, vzz,. multiplied again 'by the Product 
of the firſt Multiplication, produceth the Number firſt 
Siven. 
” Thus1 25 being a Number given, 5 his Cube-Root 
{quared is 25, and 5 cubed is five times 25, v#z,, 125 
the Number given, 

In like manner to find the Cube-Root of 8, the Root 
is 2, fortwo times 2 is 4 andtwo times 4 is 8. + 

2. Al] Cube-Numbers are fingle or compound, 
Single Cube-Numbers are only theſe 9 in the following 
Tabler, whoſe Cube-Roors are expreſt by x Figure 
_ >TLOGTY BEG "Al 


bs os _ 


byy wry 
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All other Cube-Numbers 
above 1000, are compoun 
Cube-numbers,whoſe Cube- 
Roots are expreſt by more 
than 1 Figure, and thele 9 
ſingle Numbers are to be 
learn'd by heart, as the Mul- 
tiplication Table is, 

3- All Numbers are right . 
ſingle, or compound Cube- 
Numbers, whoſe Roots cu- 
bed are juſt equal to the firlt 
given Numbers. 

Or elſe they be Surd-Numbers, whoſe neareſt Roots 
cubed will not be equal to the firſt Numbers given, as 
130, his neareſt Cube-Roor is 5, which cubed is but 
I25, and 6Cubed is 216. 

4. When you would find the Cube-Root of a Num- 
ber by the Pen, you muſt prepare'it with Points, to 
diſtinguiſh it into ſeveral Cubes or Periods, by putting 
a Point in the firit place of Units, the fourth place 'of 
Thouſands, the ſeventh place of Millions, the tench 
place of Thouſands of Millions, the thirteenth place. to 
Millons of Millions, &c. | 

And note, that ſo many Points as the Cube-Number 
hath, ſo many Figures will be in the Cube. Roor there- 
ot R 


Root. Squar. Cubes. 


do 
wA 

Py?) 

[0 
A 


On cou and ww Nm 
(FE) 
Q 
'T) 
—___ 
Aa 


m_— 


109 | 1000 


The operation whereof mind, in rheſe two Exam- 
ples following, the Precept being very difficult to cx- 
preſs in words, and more hard to underſtand. 


Example firſt, to find the Cube-Roat of 54872. 


Firſt ſet down the Number, point ir, and m-ke a 
Quore Line, as in the Square-Root, and as 'in the 


Example you ſee, the Number parted in rwo Periods, 
V:2,, 54 and 872, -and the opperation for the tirit 


Period is thus, : 
: | D I. Demand 


A nd EGO oo 


T” 
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r.Demand what 

is the greateſt Oo 

Cube - Number x20» 

in 94, and the 74872 (38 

___ DOS 25 the Cube-Root of 3. 
27\ Oo1Cc u C- Cn—— - 

Keorng, rs lene Spare: 
in the Quote, 9 DJs 

and the Cube of 279 the Sum, a Diviſor. 


33 V#R,. 27, Un- 216 the triple Squ.of z mult.by 8, 
der 54, ant ſub 576 triple of thave 35'64 times 
= = ”— wy 512 the Cubeof 8, 

: E 


-mainder over as 27872 the Sum. 
:in Diviſion, | 

So much for the firſt Period, 

2. For the ſecond Period and remainder of rhe tirit, 
-On a waſte piece of Paper, ſquare the Figure in the 
Quote, and then triple that ſquare, and drawing a 
Line, ſet it under 98. 

Thus, three times 3 is 9, and three times 9g 1s 27, 
et 27 under 78 3 then triple 3 the Figure in the Quote, 

 anditmakes 9g; ſet g under 9, the ſecond Figure of 
the next Period, and add them together, and ſet them 
-undcr anew Line draivn, as in the work you lee. 

This Snm added, call the Diviſor. 

Then demand how often 279 may behad in 25987 ? 
and you ſhall fnd $ times; tet 8 in the Quote, and 
draiv a Line under 259 the Diviſor, 

Then on a waſt Paper multiply the triple Square of | 
3, the fir{t Figure in the Quore, 'vix, 27, by $ the 
Figure laſt ſet inthe Quote, and it is 216, fer 216 
down with the 6 under 8, the firtt Figure ot the ſecond 
Period and the 2x backwarder, 

Alſo, multiply the- triple of the firſt Figure in the 
Quote, vzz, 3. by the Square of 8 the ſecond Figure, 
Þ#&,. '64 by g, and it is 576; ſet 576 a place for- , 
'wardcr, v#2, the 6 right under 7 ot the ſecond Period : 

| Allo, 


IT. 
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Alſo, ſet the Cube of 8, vz. 512, one place for- 
warder under 576 Viz,. 2 in 512 under 2 of the ſe-. 
cond Period. 

Then draw a Line, and add them together in one 
Sumy v2. 216, 576, and 512 and it makes 25872, 
which taken from 25 the remainder of the firſt Period, 
and 872 the ſecond Period, remains o, becauſe it is'a. 
right compound Cube-Numter, for 38 cubed is juſt 
54872, 


Example the ſecond, 


Let the Cube-Root of 535387328 be required,conſiſt- 

ing of 3 Periods. —Þ , 
I. Set down the Number, point it, and draw a 
uote-Line, as in the work you ſee is done, 

Then for the firſt Figure,demand what is the greareſt 
Cube-Number in 535, and the little Tablet ſatth 5 12 
whoſe Cube-Root is $; ſet 8 in the Quote, and the 
Cube thereof $x2 under $35,and ſubſtradt as in Divi- 
fion,cancelling 535 and ſet.ing the remains 23 over 35, 
as in Diviſion, | : : 


D 2 
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O 
OJ 000 
©278446000 
$3538p328 (B12 
512 the Cube of 8. 
192 the triple Square of 8. 
024 the triple of 8. 
1944 the Sum for a Divitor. 


192 the triple Square of 8 multiplied by 1, 
24 the triple of 8 multiplied by the Square of 1. 
x the Cube of 1. 


19441 the Sum added to ſubſtraR. 


| 19683; the triple Square of $1, 
243 the triple of $1. 


1 97073 ; the Sum added for, a Diviſor. 


39366 the triple Square of 81 multiplied by 2. 
972 the triple of 81 mult, by the Square of 2- 
8 the Cube of 2. 


| o——— 
- 3946328 the Sum added to ſubſtratt. 


2. Thenro find the next Diviſor, draw a Line under 

512, and on a waſte Paper ſquare 8 the Figure in the 
Quote, and triple it, and ſet the triple ſquare under 
the Line, fo as the Units in this triple ſquare may 
ſtand under rhe firſt Figure of the ſecond Period, as 
392 under 233. 
- Set alfothe triple of 8, v-z,. 24 under 192, the triple 
| Square of 8, one place forwarder, draw a Line, aid 
add them together in one Sum, which Sum call th: 
new Diviſor. 

3- Then demand how often 1944 the new Diviſor 
may be had in 2338, the Figures right over it being the 
remainder of the firſt Period, and 2 Figures of the ſe. 
con 
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cond Period, juſt as in Diviſion, and theanſwer is: 1 ; 
ſet 1 in the Quote for the ſecond Figure of the Cube- 


- Root, 


Then on waſte Paper multiply the triple Square of 
8, Viz, 192 by 1, which is but 192, ſer itdireRly un- 
der 192. 

Alſo, Multiply 24,the triple of 8,by the Square of 1, 
which is but 1, and the Sum is but 24, ſet 24 under 
24, 
© Alſo, Add in a place forwarder, right under 9, the 
laſt Figure of che ſecond Period, the Cube of 1, which 
alſois I. 

Draw a Line and add them together, and ſubſtract 
it from the Figures right over them, vz,. 19441 from 
23387, and the remainder is 03946. 

Note, That in this Example, the adding of 1, the 
Cube of 1 to the Diviſor, would have been the ſame, 
becauſe 1 neither multiplies or divides,but for methods 


ſake it is worded ar large, which work may be ſaved 


when 1-comes to be a Figure in the Root. 

4-: Then for the next Diviſor and Periad,. draw a 
Line under 19541 and on a waſte Paper fquare 8, 
the two Figures in the Quote, which if 6561 ; then 
triple this ſquare, which is 19683, ſet the laſt Figure 
3 of this triple ſquare right under. 3 the firſt Figure of 
the third Period, and the other Figures backward to- 
ward the left hand. 

Alfo, Set the triple of 81,which is 243,under 19687, 
one place forwarder, ſo as 3 the laſt Figure of 243 
may be right under 2 -the middle Figure of the third 
Period, and the 24 backwarder. 

Then draw a Line, and add them together, and the 
Sum is the new Diviſor, v#z.. 197073 -- 

Then demand how often rhis JDiviſor may be had in 
384632, the Numberrighr-over it being remainder of 
the ſecond Period, and z Figures of. the third, and the 
anſyer is 2 ; ſet 2 inthe Quotient tor the third Figure 
of.the Roat, then draw a Line, and mukiply the iripte 

' | D.3 {quare 
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ſquareof 81, formerly ſet down by 2, and ſet jt right 


wnder the triple ſquare, and it 15 39366. 
Multiply alſo the triple of 81, formerly ſet down. by 
the ſquare of 2, laſt ſet in the,Qyote, which is 43. and 


it, comes to 972, and ſet this right under the 243 the. 


triple of 81, 

Alſo, In a place forwarder, right under 8, the la(t 
Figure of the third Period, ſet down the Cube of 2, 
the Figure laſt ſet in rhe Quote, under 972, vz,. 8. 

Thea draw a Line, and add them togerher, and the 
Sum is 3946328. to be ſubſtracted from-3 9463 28 right 
over it, being the remainder of the firit and ſecond 
Period, and all. rhe Figures in the third Period, and 


the remainder is oo, therefore it is a right compound . 


CGube-Number : 
For jt you ſhall cube 812,it will come to 535 385328, 
the Numher frlt propounded, to. find the Cube-Root 


of it. 


This work of the fourth SeQtion 1s to be repeated as.. 


often as.there be Periods in.the Number propounded, 


Alfo, In demanding how often the Diviſar may be. 
had in the Number over it, beware you take not too. 
much, for then you cannot make ſubſtraCtion, nor roo., 


kttle, for then the remainder is tgo much. 


Alſo note,That when you meet with a Surd-Number, . 
witch. will not be_cubed, but have ſome. remaining 
Praction to bring out a Decimal FraQtton, add: 3,6, 9, 


or 12 Cyphers to the Number propounded, and con- 
tinue on the extraQtion to all thoſe Periods of Cyphers: 


and ſo many Periods of Cyphers as you have, ſo many. 


Figures will be in the Decimal Fraction, . 
As for the extra&ion of Fraftions of Numbers, the 


beſt way isto reduce it to a Decimal FraRion, and then . 


it is done as a whole Number, of which you may ſee 
more in Mr. Xerſies Ari:bmertick, Chap. 33... 


But for the Square-Root, or. Cube-Roar of all De- . 
cimal Fractions,. the printed Paper in the. Book will do . 


by in{peRion, near enough for any. Gaugers uſe, _ 
. Els, 


REI = OUT I TO EY OR OOO ROI) 0s ra Dogan 0m 


« _ 
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this difficult work by the Pen, is as eafie as.-any other , 
by the Lines ſingle and triple, or more plainly by that 


" to 8 Radiuſſes, as you find afterwards 


An Example of a Surd-Number.. 
j- 
fff [3932 
24899 #5[575 
11653999899 (37-24 : 
27 the Cube of z. 
' 27 the triple Square of 3. 
9 thetriple of 3.. 
'279 the Sum added for a Diviſor. 


189 the triple Square pf 3 mulriplied by 7. 
441 .the triple of 3 multiplied by the Square of 54. 
343 the Cube of 7, 


23653 the Sum added to ſubſra@ from them over. 


1107 the triple Square of 37. 
111 the triple of 37. 


| 


| 


| 


11181 tte Sum added for a Diviſor, 


2214 the triple Square of 37 multiplied by 2- 
444 the w_ of 37 multiplied by rhe $quare of 
3 the Cube of 2. 


225848 the Sum added to ſubliract.. 
41485 2 the triple Square of 352. 

T116 thetriple of 372. 

| 4149636 the Sumadded for a Diviſor, 


"165 9408 the triple Square of 392 multiplied by 4; 
: 17856 the wile of 373 mult, by the!Square ot 4- 
64 the Cube of 4. 


166119424 the Sum added to ſubſtarg. 


| 


CHAP... 
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CHAP. IX. 
To find the Cube-Root by Numbers. 


'He eafieſt way is by the triple, and ſingle Lines -of 

' Numbers on the print, in this manner. | 

1. When the Number whoſe - Cube- 

Root 1s required, confilts of I, 4z or 7 1 2+ 3 

places, ſeek it in the firſt of the 3 _Ra- 

diuſſes, $$ 6 
2. When it cenſrſteth of 2,5,or $ places, 


ſcek it in the ſecond Radius. 7 8-9] 


3- When it conſiſteth of 3,6,ar 9 places, 
feek it in the third Radius, and note, the Line is-fo 
figured, with Units in the firſt Radius, Tens in the 
ſecond.Radius, and Hundreds in the third Radius. 


Thus rhe Cube-Root of 8 is 2. 
The Cube-Root of 27 is 3. 

The Cube-Root of 216 is 6. 

The Crtibe-Root of 1728 IS 12, 

The Cube-Roor of 17280 IS 26, 
The Cube-Root ef 172809 is 56. 
:'The Cube-Root of $499200 IS 204, 


Wherein you may note, that the Root doth contain 


1x” 05.097 7 emee— mma 


as many Figures as the-Cube-Number admits of Points | 


when the laſtand every third from the.laſt Figure is , 


pointed, as in theſe Examples you ſee, 
Ke the Line ra 8 Radiufles, always the - Rule is 
thus. . 


The: 


the 


ON ne ara 


ra TY” 97009 oper 
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The 6ſt of two mean Proportions, between 1 and 


the Number propounded, is always the Cube-Root 
required, to bh found, Thus, if you divide the ſpace 
0.3 


'on the Line of Numbers between 1 and 1728 in 


parts, the firſt part counting from 1, will be at 12 
the Cube-Root of 1928, : 

But by the Line of 2 Radiuſſes put on the Gauging- 
Rod, you muſt obſerve theſe Cautions. ; 

Firſt, The Number being written. down and point- 
ed, with a Point under the Jaſt Figure roward the 
right hand, and from thence at rhe fourth, the ſeventh, 
and renth ( if you have ſo many ) toward the left hand, 
and ſo many Figures will be as Integers in the Cube- 
Roor, as the Cube-Number hath Points. 

Then when the Point falls on. the laſt Figure roward 
the left hand, the middle 10 called x is the Unite, and 


' the firſt of two mean Proportions forward from 1o, be- 


tween 10 and the Number propounded, is the Cube- 
Rodt required, found by dividing the ſpace on the Line 


of Numbers, between 10 and the Cube-Number into 


three equal parts, and the firft from 10 is the Cube.. 
Root required, 

But when the Point falls on rhe laſt but r, then x at 
the beginning end is the Unite, and the Cube-Number 
will fall beyond 10 in the ſecond. Radius, and rhe 
Cube-Root in che firſt Radius. | 

Burt when it falls on the laſt but two, toward the left 


| hand, then roo at theend muſt be the Unite, and the 


| Root and Cube falls backward between Too and 10. 


Thus the Cube-Root of 3136 is 14 7, being the 


| fiſt of three parts between 1o- and 3136 in the ſecond 


tam 
10s : 
res, 


E 15 


The: 


Radius, 

The Cube-Roor of $5184 is 44 found at the firſt 
of three<qual parts, between 1 at the beginning and 
85184 in the ſecond Radius. 

The Cube-Root of 195112 is 5g, being the firſt 
of three* equal. parts between 100 at the end, and 

I95112 
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Ig5I12 in the ſecond part counting from 100. 
Thus this difficult Problem of the finding the Square | , 
and Cube-Roots of a Number by Arithmetick, by 
help of the Lines, is made very eafie, yea, more than c 
many other, 


S W 
CHAP x 4 

V1 

Of the Rule of Three Dire. li 


i- IN the Rule of Three is always three terms pro- 

4 pounded, viz, 2 of Suppoſition, and I of De- 
mand. 

'2. Twoof the three terms are of one Denomination, 
(or to be made fo, ) and one of another Denomina- 
tion, 

'3. Of the thtee terms given,that of Demand mult be 
the third term, and the term of Suppoſition of the ſame 
Denomination with that of Demand, is always the 
firftrerm inthe Queſtion ; then the remaining term T 
muſt needs be rhe ſecond term in the —_ VE 

4. Having found which be the firit, ſecond, and| 4. 
third terms in dire Prgportion, the Rule is always ger 
thus ; | 
As the firſt rerm to the ſecond, ſois the third to the| 1,.q 
fourth term required to be found, and by the Pen the} |} 
Rule is, | 

Multiply the ſecond and third terms one by another, 
and divide the Produd by the firſt term, and the Quo# .,p,, 


tient ſhall be the fourth term required, 7 
; | fom 
Example, os, 


| Ft | 4 ..."-2 

If 12 Pound of any Commodity coft 3 Shilling} the 
whar coſt 7 Pound > The anſwer is x Shilling 9 —_ ” mid 
I | 
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for 9 mulriplied by 3 Producerth 21, and 21 divided by 
'© | 12, quotes I Shilling and 9. of a Shilliugy or g Pence, 
7 | By the Line of Numbers, the extent of a pair of 
Compaſſes on the Line of Numbers from 1 2 to 3, ſhall 
reach rhe ſame way from 5 to 1.755 ( or 3 quarters, 
which is 9 Pence. ) 
= | Again, If 36 Gallons coſt 10 Shillings, what coſt 
520 Gallans 2 The anſwer is 144 Shillings 6 Pence, 
For 520 multiplied by 10, is 52003 and 5200 di- 
rided by 36, quotes 1444 very near, or 1- of 1 Shil- 
ling. : 
Or, the extent from 36 to 10, ſhall reach the ſame 
way from 520 to 144, and near a halt the anſwer. 


* CHAP. XI. 
be Of the Line of Money. 


the THis Line of Money, and the Line of Numbers to- 
gether, gives the Decimal Fraction of any Sum 
under 2 Shillings, or reducerh any Decimal Fraction to 
nd| the Vulgar, 1 Pound, or 20 Shillings being the Inte- 
3] ger, by inſpeQiion only. 
Example. By the Line ro 8 Radiuſſes, where it is 
the] beſt and plainelt ſeen. 
Firſt, 1 Pound being called 1, is juſt at 1 ig the 
middle of the Lines when they are put togetber. 
Then note, If 2o Shillings is but x, any Number or 
£04 »» Portion of Money leſs than 20 Shillings is leſs than 1, 
Therefore,the Decima! for 18 Shillings is 09,(but in 
| fome Books noted thus, :99 Io Shillings is in Decimals | 
05,8 Shillings is 04, 2 Shillings is o1,being equal ro 24 
; Pence, whichonthe Joynr-Gauging-Rules is at 10c ar 
18%) the upper end near the Joym 3 then that being 01, the 
a) middle Io is 00x, and I at the beginning ooor. 


Then. 


Ke. 
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Then in a Radius leſs, 18 Pence is 0075, 12 Pence 
is oo, 6 Penceis 0025, 1 Peny is o004I6 in a Ra- 
dius leſs, 1 Farthing is 000104 near 1 at the beginning 
of the Numbers on Four-foot-Gauging-Rods, 

So that- by the .Line to 8 Radjuſſer you have the 
true value of the Decimal Frattion, whoſe uſc ſhall be 
partly ſeen in theſe Examples. . 

I. 1f 100 coft 5 Pound, what coft 1 ? 


Tuſt againſt 50 on the Numbers on Gauging-Rules, 
is on the Money-Line 1 2 Pence, the exact price, when | 


Io0 coſt 5 Pound, | 

2. 1f loo coſt 2 Pownd 4 Shilliags, what coff 1 > 

Juſt againſt 22 on the Numbers on the Line of 
Pence, is 5 Pence I Farthing, and of a Farthing, 

. If 100 coſt 4 — what cort 1 > 

Juſt 2gainit 2 on the firſt Radius, which is 4 Shil- 
lings when 10 in the middle is 1 Pound, on the Money- 
Line is x Farthing, and .?. of a Farthing, the exa&t 
price of 1, 

4+ For any Price per TOO ? 

Under 2 Shillings ſeek it in the Line of Pence, and 
that is the exaR anſwer. . 

Example, At gPence per 100, let a Penny be parted 
into roo parts, 9 of thoſe parts 1s the exa& Anſwer. 


Then by Reduction, If 100 parts be 4 Farthings, | 


what is 9 parts > The anſwer is 2 or 36 parts of a Far- 
thing in 100 parrs. 
5. 1f 160 coft above Io Pound per loo, count thus, 


Example, 4t 65 Pownd 15 Shill;xgs per 100, what 


coſd 1 > 


| 
| 


Count 65 Pound x 5 Shillings at 65.955 then obſerve | 
6 + doubled, is 13 Shillings ; then ſeek the 075 over, | 


on the firſt Radius before 10 in the middle, and juſt 


againſt it in the Line of Pence is 7 Farthings 75 in all | 


_—_ em 


3 Shillings 1 Penny 3 Farthings 7, che exact price | 


ef 3, when 100 coſt 65 Pound 15 Shillings © Pence. 


And | 


I ee en ems 
mm. 
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And on the contrary, having the price of 1, to find 
the price of 100. | 

For any price for 1, above 1 Farthing, and under 2 
Shillings, ſeek the price of x on the Line of Pence, and 
juſt againſt it on the Numbers is the price of the 100. 

Example, At 2 Farthings for one, is 4 Shillings, 
075 for a 100, then the 075 count in the firſt Radius, 
and in the Pence, is 7 Farthings 7, in all 4 Shillings 
1 Penny 3 Farthings 1, the exact anlwer, 

Ar Pence for one, is 2 Pound 18 Shillings, 166 : 
which ſought on the Line of Numbers, the Line of 
Pence ſheweth juſt 4 Pence over, in all 2 Pound 18 
Shillings 4 Pence, the pricc of 100, when one coſt 7 
Pence. | | 

Again, At 18 Shilltzgs 7 Pence 2 Farthings per 1, 
what coft log ? 

Note, 18 Shillings is at gy on the firſt part of the 
Line of Numbers, and -here 9 Rands for go Pounds, 
then ſeck the odd 7 Pence 2 Farthings on the Line of 
Pence, and right againſt it on Numbers 'is 3-125; the 
3is 3 Pound, and the 1 2y is 2 Shillings 6 Pence more, 
in all 93 Pounds 2 Shillings 6 Pence, the exaR an{iver. 


Again, dt 8 Pownd 5 Shillings per 1, what coft 
Ioo ? | 
Firſt, To the 8 Pound add 2 Cyphers, and-ir becomes 
80 Pound : then to the 5 Shillings add 2 Cyphers,and 
it is 50o Shillings, or 25 Pound 1n all 825 Pounds, the 
price-of 100 when 1 colt 8 Pounds 5 Shillings. 


The uſtof the Line of Pence un ny ordinal y Queſtion, 
in many Exumples. 


I. if two Gallons and 8 cofs 7 Pence ; Fart hings 3 
of 4. Farthing, what coſt 36 Gallons, : 
The extent from 2 2 on Numbers to 7 per 3 Farthings 


pd 
» [Ab - © 
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L] .on the Line of Pence, ſhall reach from 36 on Num- 


bers to 455, which is 9 Shillings 6 Pence ; for 4 
doubled is $ Shillings, and $s more is. 1 Shilling, and 
25 Farthings more is 6 Pence, in all 9 Shillings's 
Pence, | 

2. If three Pond three quarters of any Commodity 
coft 9 Perce 3 Farthings and 7 Farthing, what coſt 38 
3 > 


The extent from 3 3 counred on the Line of Num- 


bers to-7 Pence 3 Farthins 2. Farthing counted on the 
Line of Pence, ſhall reach the fame way from 38 3 


counted on Numbers, to 3.40 on the Line of Numbers, 
which being reduced is 6 Shillings 9 Pence 2 Farthings 
and 2, the anſwer. 
3- 1f 412 Pound coft 28 Shillings,what coft x Pownd? 
The extent from 112 to 1 Pound $ Shillinzs counted 
.on the Line of Numbers at 14, being laid the ſame 
way from 1 on the Numbers, on the Line of Pence, 
Lives 3 Pence the price of x Pound, 


4. 1f 1 Pownd coft 5 Pence 2 Farthings, what coff 
d12 Pound ? 

The extent from 1 on rhe Numbers, ro 5 Pence 2. 
Farthings on the Line of Pence, being laid from 112 
on the Numbers, gives 2 Pound 11 Shillings 4 Pence. 


$. If 112 Pound coſt 2. Pound lo Shillings 6 Pence, 
ahar coſt 21C. 39.121. > 

The extent trom 1-12 to 2.5-25 on the Line of Num- 
bers being laid the fame way trom 2448 the Pounds in 
21 C3 9.12 Pound, hall reachto 55 Pound 2 Stiillisgs 
-an the Line.of Numbers, | | 


By the Pen work thus. 


Multiply 2,525,the Decimal of 2 Pound 19 Shillings | 

6 Feace by 2448, the Pounds in 21 C. 3 q. 12 Pound, | 
.atd the Product is 6181.200 ; which being diyided by 
I 25: : 


ES tae 
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112, quotes 55.108, or 55 Pounds 2 vhillings 2 
Pence, 

Or the extent from 1, for 1 C. weight to 2.525, the 
price of 1 C, ſhall reach the ſame way from 21 C. 86. 
( the Decimal for z q. and 12 Pound ) to 55 Dound 3 
Shillings 2 Pence, 

6, 1f 6 Ounces * coſt 20f Peace 3, Farthings, what 
cot tC.1 q.andrs Pound > 

The he ad is 39 Pounds 2 Shillings'to Pence, be- 
ing beſt wrought thus, at two operations. 

"The extent from 5 Z on Numbers, to 20 Pence 3 


Farthings on the Line of Pence, being laid the ſame 
way from 16,the Ounces in 1 Pound to 2.518, being 5 
Shillings.o Pence near 2 Farthings. 

Then the extent from x on Numbers to 2.518, be- 
ing laid the ſame way from 155, the Pounds in 1 C. 
1 q. and 15 ſhallreach to 39 Pounds 2 Shillings 19 
Pence, the anſwer. 

To work this by the Pen, find the price of x Ounce 
exactly, and multiply ir by the Ounces in x C. 19, 
and 15 Pound, and the Produ is the anſwer. | 

So much at this time for Numbers and Pence, 


£8; CHAP. XIL 
Of ſimple Intereſt, 


I, TO find the Intercſt of aty Sum for 1 Year. 
The extent from 100 to the rare allowed for 


Too Pound in one Year, ſhall reach from any other 


Sum to its proportional Intereſt, 
Example. The exrent from 100 to 6 Pound, the 
Intereſt due for 100 Pound in one Year, ſhall reach 
| | | E 2 from 
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trom 55 Pounds to 4 Pounds 10 Shillings, the Intereſi 
due for 75 Pounds at one Years end. 

By the Pen, fay by the Rule of Three, As 100 ro 6, 
ſo is 75 to 4-5, or 4 Pounds to Shillings,thus': 6 mul- 
tiplied by 75, the ProduCt is 450, and the dividing by 
100, is done by cutting of two Figures, 

2, To find the Intereit of any Sum for any time, 

The extent from 100 to the time given (being count- 
ed as in the Line to 8 Radiuſſes, ) thall reach the ſame 
way from the Money propounded to the Intereſt due 
for that Sum at the time propounded, 

Example. What is the Lncereſt of x25 Pound in one 
Year and 3 Months, or g1 Days ? 

The extent from 100 to 0.79,the place for 1 Year and 
3 Months, being rhe half of x5, the Months in 1 Year 
and quarter, ſhall reach the ſame way from 125 Pound 
to 9 Pound 7 Shillings 5 Pence, or 9.3750 { which is 
reduced thus, ) | | 

Every Unite in the firſt place of FraQions is 2 Shil- 
lings, 5 in the ſecond place is 1 Shilling the Remaind- 
er above F5, or thoſe under are tens of Farrhings, rhe 
third place is Farthings, thus 390 is 7 Shillings 5 
Pence. _ 

By the Pen, the beſt way is to bring the rime to Days, 
and the Money to a Decimal Fraction. Then thus, 

The Intereſt of x Pound for 1 


Day, is ,000164384 found, by 1 j . 000164384 
dividing 6 by 365 ; and by this 2 | . 000328568 
Table by Addition or Multipli- 3 | . oo0qg3152 
cation, the Intereſt of z Pound, 4 | + 0006575 36 
any number of days may be had. © F | . 000821920 

Then multiply thar Sum by & | , 000986304 
the Money, and the Produt is + | , coI150688 
the anſwer required. 8 { . co1315072 
Thus .o00164384 multipli- 9 | , 001479456 
ed'by 456, rhe Days in 1 Year 10 | . 001643840 


3 Months ,. the ProduQt is 
074959104,; then this Sum multiplied by 125 the 
Sum 


ear 6% wen mm Aa £@A oa 3 


Ny -*” a > $3 > 
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Sum of Money, the Produd is 9.369888000,which re- 
duced, is 9 Pound 9 Shillings and near 20 Fatthings, 
or '$ Pence for rebate or diſcount by the Pen thus : 
find the ſimple Intereſt of 1 Pound for the time pro- 
pounded, as before by Multiplicationy thereunto add 


- a Unite, then by ir divide. any other Sum, the Quote 


is the preſenr worth by the Line thus. 
| The extentfrom- 100 to the Months, ( counting 106 

one Year, 112 two Years, 118 three Years) ſhall reach 
from the Sum of Movey to the increaſe of Principal and 
Intereſt. ; 

Or,Being laid rhe contrary way to the preſent worth, 
diſcounting for the time. 

Example. What is the increaſe of 125 Pounds in 40 
Months > 

The extent from 100 to 120 being laid the ſame way 
ſrom 125, gives 150 the Principal and in Increaſe in 


45 Months, but laid the other way, gives 104 Pounds 4 - 


Shillings the preſent worth. 


B:fore I come to the uſe of the Rule,. in gauging of 


cloſe or open Cagsks, it is neceſſary to ſhew how to + 
meaſure any plain flat-Meaſwe, or ſolid Meaſure, as - 


followerh by their Names and Figures, both as ſuper- 


tictal and ſolid Meaſure,. both. by the Pen and -Line of + 


Numbers. 
PROB: I. 


To meaſure a Geometrical Squares Anda Cnbe,* | 


A Geomerrical-Square is: a Superficial-Figure,, -.. 


made up of four equal Sides, and four equal Angles, 
aw 4,6,c,d, having the fidcs. ab, bd, cdl, and ac 
equal, and the'Angles at 4, 6;:c, 4 equal alſo; . And a 
Cube .is -a Solid, erected upon ſuch -a Plain, as this 


W. 


whole Figure repreſents, every. way fix Inches, and-- 


meaſured by the Pen thus: 


r : Ld 
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Multiply the length by the bredth, and that Produ&. 
15 the Superficial-content, then multiply this Produ& 


or Superticial-conrent ; by tte depth,and that laſt Pro-. 


duR 1s the Solid-content. | 
Example, In this Figure of 6 Inches ſquare, fix 


times 6 is 36, the Produd of 6 multiplied by 6 being. 


te Superhcial-contenr of ſuch a Square-Figure. "Note 


alſo, that any Number multiplied by it ſelf, is often 


cajled Squaring. 

Then this Produft 36: multiplied by 64 produceth 
216 the Solid-content of ſuch a Cube 6 Inches every 
way ; and this ſecond multiplying a Number, is cal. 
leda cubing a Number, andfrequently uſed in.the fol- 
lowing Diſcourſe. 

Thus: 216 Inches is the Solid-conteut of a Cube 6: 
Inches every way. 

By the Line.of Numbers this is thus performed : 

The extent from 1 to 6 reaches at once-repeating or- 
turning ofthe Compaſſes from 65 36, and at two re- 
peatings or turning the Compaſſes to 216, the Cube- 
Number required. 


PROB. I 


To mealure 4 Parallelogram, or a. Parallelopipedon, . 


b37 e Pew or Numbers. 


A Parallelogram-is a long or.pl:in Square : a Paral-. 
lelopipedon is a ſelid-figure erected upon that Plain. 
Thus, 4,6, c, 4 of the ſecond Figure is .a- Plain or- 


Parallelogran-of 18 Inches long, and 4.Inches broad;. 
then four rimes 18.is 72, the Superficial-conrent- of the. 


Pin or Paral am, and called the ReGQangle.. 
Then again 3 the Piece being 6- Inches thick or high,. 
the ReQangle or Produ 72 being multiphed by 64. 
gives 432 forthe ſecond ProduR, contept, or ſohdity. 
of the.Paralelopipedon. . 


| 


| 


| 


o 


| 
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By the Numbers thus, 

The extent from- x to. 18 being laid the ſame wa 
from 4, the bredth gives 7a the Produdt os Superficial. 
content of the Parrallelogram.. y 

Then ſecondly, The extent from 1. to 72, reaches 
rhe ſame way from 6 the depth to 432 the Solid-content 
of the Parallelopipedon or Solid-figure. 

This Rule.ſerves to meaſure Timber, or Stone, or 
like Square-ſolids. Alo norte, thar if you find the fide 
of a Square equal to 4 and 18, rhen twice turning the - 
Compaſſes ſerves as well, the Square equal being-a 
Geomerrical mean P ion, or the middle between . 
4. and 180n Numbers being 8 and £3 then the extent 


from 1. to 8.48 the middle berween 4 and 38 being- 
twice repeated from 6, gives 432 as before. 


To meaſure a Rombys, or 4 Romboides. | 


ARombus is a Geometrical Square bent awry, as a 
Pane or long (Quarry of Glafs 3 and a Romboides is: a 
long Square or Parallelogram, out of Square at the 
ends,i45 the Figures following ſhew, & meaſured thus. 

Multiply one fide as 4 6 in the Rombus, or as in the 
Romboides by 6, e, or c, © the neareſt diſtance between- 
the fides, andthat Produc ſhall be the content of the. 
Rombus or Romboides. _> 

Example, There is a Rombus whoſe 4 fides are 6 
Inches each, but the Angles or Corners at. #, 6, 64 &.. 
are.not equal;.but-4 and 4 azeacute of ſharp Angles; 
and 6 and c are obtuſe os blugy-Anghes 5 but the. neas- 
elt diſtance roma, b to «,.H,, is: by © 5. Inches and' 4, .. 
thongh $, 4 be 6 Inches ; then E-ſay» the ProduQ of. 
5-< multiplied by 6, is the Superficial-content of-rhe. 
Rombus, viz,. 33; which in the Square of the ſame 


| eafire was 36.: Alfa in.the Romboides 17 the ſecopie 
; OI 7 
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of one {ide multiplied by 5 4, gives 71.4 theSuperfici. 
al-content : bur if a Solid ſhould ' be erected on this 
Baſe or Plain, then the depth thereof multiplied by the 
Superficial-content, ſhall give the Solid-content re. 

ured. By the Line of Numbers) the exrent from 1 to 
thi length of one fide 1 3, being laid the ſame way from 


5 =, the neareſt diſtance between the ſides gives 71.5, 


the cantent of the bottom or baſe. 

Then.if ſuch a Veſſel be 8 Inches deep, the extent 
from 1 to 91.5 ſhall reachfrom 8 to 572.the Solid- 
content of ſuch a Romboidal Figure. . 


PROB. IV.. 
To meafure 4 Triangle. 


A Triangle is a Figure contained by three fides, 
either equal or unequal, which are right-anglcd, or 
obtuſe, or- acute-angled, or equilateral ' of '3 ſides 
all equal, bur all are meaſured by this general rule, 

Multiply the Baſe or longeſt fide by the Perpendicu- 
lar, or neateſt diſtance from that fide ro the oppoſite 
{ Torwer or) Angle, and half that Produ@t ſhall be the 

uperficial-content of the T1 1angle. 

Examp.e. . Let ay byc be a Trian le to be meaſured, 
#, 6 the Baſe or longeſt ſide 24 Inches, and the. Per- 
pendicular or nearelt diſtance from the longeſt lide'to 
c the oppoſite corner is 6 ; then I ſay 6 multiplied by 
24 hath 144 for the Produt, whoſe halt 72 is the true 
Area of the Triangle. | 

By the Numbers thus - The extent-from 2 to-24 ſhall 


reach the ſame way from 6 to 72, the content withous | 


halving, becauſe you went from 2 inſtead of 1. 

This is'the plaim,and-general .way for, all Triangles 
'whatfoever.. oo - 

Bur if you cannot come. to meaſure.the Perpendicu- 


lar, then thus by the meaſure of the three fides only. | 
I. Add. 


| 


dd. 


; 


; @ntent of ſuch-a Triangle Veſſel. 


| 
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I. Add the 3 ſides together to get the Sum, and half 
that for the half Sum of the fides, called Peremeter and 
Semiperimeter, | 

IH. From the Semiperimeter ſubſtra& each fide e- 
rerally to get the three differences, | : 

III. Multiply one difference by another difference, 
and then this Produ@ by the third Difference, and yet 
again this Jaſt Produdt by the Semiperimerer, after the 
manner of continual Multiplicarion. 

IV. The Square-Root of this laſt ProduGt, is the 
Superficial- content of the Triangle. 


Example. 


The three fides of the Friangle in this Example are 
24» the Jongeſt and 13.416, the other two being both 


alike, 


The Sum of the three ſides is mow——a—mmm— 50.833 
The half Sum or Semiperimeter iS—=—_—_—_—__—5,q16 
The three differences between the half Sum and each 


ide ſeverally are -—_—o—_—_— m_————_n—_—_ 3417 
—_ MN I 2 000 
And Wu _—_ "212 000 


' Then the Produt of 12 multiplied by 12, is 144, 
and the ProduCt of 144 mulriplied by 1.419, i5 204,048 
for a fecond ProduR, 

Laſtly, 'Fhe Produ@ of 204.048- being multiplied 
by 25.416, the half Sum, is 5185.288016, whoſe 
anne oe isnear-2, the Area found as before-:- for 
jaſt-againſt 5-1 85-ſought on the double Line of Num- 
bers, on the broken Line is 72, the content Superficia), 
ot Area, as before... a. | IS 4 

Then it rhis Triangle have depth, as here - r 2 Inches 
deep, then this Area of the Baſe or Bottom 72, bein 
multiplied bo 12, the -depth hath 864-for-the Solid: 


But 
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Bar if any ſhall deſire to find what the Perpendicu- 
lar will be in any Triangle by Arichmetich, the Rule 
is 2 

I. $quare every fide ſeverally ( that is,multiply each 
fide by it ſelf.) 4 F 

IT. Then add the $quare of the Baſe, or longeſt fide, 
to the Square of the ſhorteſt fide. 

III. And from the Sum ſubſtrat the Square of the 
other fide, halving the refidue. 

IV. Divide halt the refidue or remainder by the 
Baſe, and ſquare the Quocienr. 

V. Subſtra& this ſquare from the ſquare of the leaſt 
fide, firſt added to the Square of the Baſe, noting the 
remainder. 

VL The Square-Root of this Remainder, is the 
Perpendicular required, 

Ll In-the former Triangle 24 and 13.416 
Gac 


' The Square of 24 the loogeſt fide, is ————576 
The$S of 13.416, I5 NEAT <— monomer 8 
The Square of the other fide, is near —w——i 


The Sum of the greateſt and Jeaſt Square added, 
i5 756, from whence taking 180, remains 576, whole 
half is 288... 23 | 
Then 288 divided by 24 the Baſe, hath 12 for 3 
Quartet, the place on the Baſe where the Perpendi: 
cular will fall from the neareſt end. ; 

Then 12 the Quotient ſquared, is 1.44, and thu 


$quare taken from thc leaſt Square added, v/&. 180) 
remains 36, 

Laſtly, The Square-Root of 36, is 6, the true Per- 
pendicular required, ' | 


\ Note, Theſe.$quarings are done by the Line of 


'Nombers as ſoon. as written dowh, but the Addition 
and SubſtraRion by the Pen, and rhe exeraQing of o | 
o0ts| 

| 
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Roots by a look of your Eye on the double and broken 


P RO B., V. 
To meaſure 4 Trapeſia. 


A Trapeſia is a Figure of any four unequal fides, as 

this Figure ſheweth, and the meaſuring of it is beſt 
dones b bringing it into two Triangles, by drawing 
of one Line from corner to corner, as in the Example, 
then the- meaſure of thoſe two Trianyles & 'the true 
Area or Superficial-conrent of ſuch a Figure ; then rhat 
Area multiplied by rhe depth ſhall give the Solid-con- 
rent, 
' Example. 'Let 4, 6, c, d be a Trapeſia, and the 
Line 4, 4 drawn from 4 to d be 24 Inches, and the 
neareſt diſtance from that Line to c one corner 6 Inches, 
and from -4 the other corner to that Line continued r2 
Inches, I ſay the Produ& of x 2 the half Diagonal Line, 
and 18 the Sum of the rwo Perpendiculars multi- 
plied, is 216, the Superficial-contenr, 

Or, The Sum of the rwo Triangles 9g mulriplied by 
16, and 6 multiplied by 12, is 144» and 92, whoſe 
Sum is 216 as before. 

+ Or again, Thus: the half of 32 one fide, and 19 the 
other Fo ( whoſe Sum is 51 ) vzz, 25.5 being mul. 
tiplied by the half Sum of 15 the two neareſt diſtances 
from & to 4, 6,-and from d4to a, b, one being 9 Inches, 
the other 8 Inches, and chs Sum 15, the half Sum 8.5, 
hath for a Produc 216.75 near as before. 
Then having the Area'of the Baſe 216, multiply it 
24 -_ depth in Inches, gives the content in folid 

me.” ER 

As, Suppoſe ſuch a Cooler be 8 Inches deep, 8 


- fires 2x6 4s 1728 the ſolid Inches : then if you divide 


#52:$by 282, the Cube Inches in one Ale Gallon, you 
tave 6 Gallons, and 36 Inches over, being aPint. = 
Y 
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' By the Numbers, The extent from $ to 8.5, being 
laid the ſame way from 25.5, gives 216.75 as before, 
| Or, The extent fron} 2 to 24, the length of the Dia- 
onal-Line a, 4, being. laid the ſame way from 18, the 
Hm of 12 and 6 the two. Perpendiculars, give 2163 
'the Sum as before. ; 
Or, As 1 to 12 the halt of 24, ſo is 18 to 216 ; or 
25 1 tog, the halfof 18, fois 24 to 216, - 


PROB. VI. 
To meaſure 4 many-ſided irregular Figure, 


Theſe are ro be reduced to Triangles, or Trapefſias, 
by drawing of Diagonal-Lines trom one corner to ano- 
ther, and then meaſured and cait up ſeverally by the 
two laſt Rules fora Triangle and a Trapeſfia: » hay- 
ing found the Superficial-content, multiply it by the 
depth, and the Produ& is the Solid- content in like 
meaſures, - : 

Example, Let ab, c, d,e,f be a. many-ſided Fi- 

ure, as a Cooler, or ſuch like Veſſel ro be meaſured, 

Drawthe Diagonal-Line ff, 6, and take the mea- 
ſure rhereof exactly in Inches, and 1o Parts, which 
Jet be 31 Inches: Find alſo the exaGt meaſure from & to 


6, f, and from e to 6,f, viz. to.8 and 5.2, in all 
I6, the halt of 16, v2, 8 multiplied by 31, gives 
248 the Area of that Trapeſia. 
Again, The Diagonal 4, 6 meaſured, is 24, and | 
the two Perpendiculars from c and e to the Diago- 
nal 4,6, is 12.7 ; then 12.7 multipliedby 12 the half 
of 24, hath for a Produc 150.40 the- Area of «the 
other Trapcfia contained in this irregural many-ſided | 
Figure 3 then 248 and 152.40, is 400.40 the true | 
Superficial-content of rhe Figure 4, b, c,d,e fi | 
Burt if you have a Cooler in this form, then mul:iply 
400.4 by the depth. Suppoſe 9 Inches, then 400-4 | 
mulziplicd by 9» produceth 3603.6 Solid-Inches ; he | 


| 
i 


— 


| 


| 


' Examples, ' 


Number in the firſt Column _ that Poligen, and _ 
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this 3693.6, divided by 282 che Cube-Inches in one 
Ale Gallon, quotes 12 Gallons 6 Pints 7 near. * 


The operation. by Numbers is as before, 'the extent | 
from 2 to 31 reaches the ſame way from 16 t0'248, 


_ . Andthe extent from 2 to 24 reaches the ſame way 


from 12.7 to 152-4: then the 2 Numbers put together, 
i5 400.4 : then rhe extent from 1 to 9 ſhall reach the 


ſame way from 400-4 to 3603.6: then the extent from 


282 to 1 ſhallreach from 3603.6 to 12 Gallons, 83 


parts, or 6 Pints. 
But having gotten the Area of the Baſe, you may 


work thiis for Gallons. The extent from 282 the Cube. 
:Inches in x Ale-Gallon to 400.4 the Area of the Baſe 


or bottom in Inches, ſhall reach. the-ſame way from 9 
the depth to x2 Gallons, 82 parts as before, 


PROB. VII. 


To meaſure a regular Poligon, 


| i; 'A regular Poligon is when the {ides are more 
than 43 and yer all equal, as of 5, 6,7, 8, 9 or 10 equal 


fides, as the Figure annexed is. of 6 equal ſides, and 
the plain way to meaſure it is thus.:. | 


_ Multiply the half-Sam of: the meaſures of all the 


ſides, by the meaſure of the Line drawn from the Cen- 
ter to rhe middle of any one fide, and the Produd ſhall 
be'the Superficial: content, 1 - KJes- 
Example, © Sixtimes-1 2 (the meaſure of one fide) is 
72, whoſe half 36 multjplied by 10.4,the meaſure from 


'c to 12, vives 374 for the Superficial-content of this 


Hexagon ot fix-fided Figure. Or elſe moſt exatly by 
help of the following Table, as followcth in ſeveral 

*2: The Poligons fide given, to find the Area. 'Square 
the' fide of the Poligon given, and multiply ir by the 
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is the Area in Inches or like meaſure, thus : 12 ſquared 
is 144, and this multiplied by 25 9.808 ('rhe Number 
in the fiſt Column of the Table for an Hexagon,) pro- 
duceth '374-12352, the Area of the Hexagon, whoſe 
fide is 12, five Figures being cut off, v-z,. the 3 for 
Fra&tions, and 2 as divided by 100. By Numbers thus : 


———_—— 4. — 


I} 4 Tetle of the Sides, Areas, 

A Tatle of Areas theſ] and Sides of the Square: 
Sides berg 10. |. equal, of the firſt 12 Pols- 
14nd 4 Tatle of” Sides | gons, sn{cribed in a Corcle, 
the Area berng 100. || whoſe Diameter is 20, cal- 

| cealatcd by EH. | 


—_ 
"JArea 100» 
13-158 [||t5- 0000 | 
15-197t [17.32051]129 go381[t1. 39753 
19-000 [[14.14214j200.0 

7-6 LS» 

62.04T [|ſlo. 
5 +246 
4«55L 


17-32051]12 
17-72408R 


þ 
[ 


2-989g | 


The extent on the Line of Numbers from 10 the 
Hexagons fide in the Tabl-y to-12 the He $ {ide 
iveny being twice repeated, .trom 35 9-898, rhe. Num- | 
in the Table for the Area of a Hexagon, whoſe fide 
is 10, ſhall reach to 394;4 23524 the Area of the He- | 
xagon whoſe {ideis 12, 8 | 
3- On the contrary ;having the Arca, to find the 
fide. Find the Square-Reots ot the Area in the Table, | 
-and alſo of the Atea giyea-; then by the Rule of Three : 
ſay, As the Square-Roatof the Tabular Areato the | 
Square-Root of the giyen Arca, ſo is the fide in the 
Table to the fide required to be found, | 
| Example. | 
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" Example, The Square-Root of 289.$08,the Tabular 
Area is 16.3 = The Sata of 7642352 is 
19.345 5 then as 16:13 to 19.345, fois 10 the fide of 
the Poligon in the Table, to 12 the fide of the Poligou 
required 5-5, TIS.” | She bet 
Þy the Line of Numbers thus : The halt diſtance 
( or middle) between 259,808, the Area'in the:Fable, 
and 374.12352 meaſured on'a Lineof Numbets, ſhall; 
reach on the ſame Line from xo to 12, eh 744 
Then having the Area im Inches, multiply it by rkc 
depth, gives the ſolid Arca in Cube-Inches, which: 
you may reduce to Gallons or Barrels, by the (proper * 
Diviſors, as in a Table following, Sd aaa 
4. But if you ſeck the Areas or Sides of any of theſe 
Poligons, as inſcribed *ia a Circle, or the fides of a 
Square equal 'uinfo them, then the ſecond part of the 
Table will help you to them, in this brief maqner, ei- 


ther by Pep, or Compaſs and Numbers. 
j- Having Wet de, of a Poligon given,. to find the cit- 
romſcriting Cirdes Radics. OO 


Add Cyphers to the given Sides and, divide by- the 
Number in the Table, the Q uote is your defire, 

Thus the Side given. being 120,0f a Pentagon, 7 Cy- 
phers added, and divided by 11-5557, quotes 102.04, 
the Radius of a Circle to incloſe a Pentagon, whoſe 
Side iS 120. =o ed 2 

Or, The extent from 11.7555, the Number in the 
Table, to 120; ſhalt reach from to thefixed Radiys in 


| the Table, to' 102.04 the Radius or Semidiamererre- 


quired, A ; ; 
: F- Oa the contrary :. having the Radius; to-find'the 
0c "> ; ; — ES 
The extent from ten thefixed Radius, ro 102.04, the 
given Radias,* ſhalt reach-thzſame way from 11,9555 © 
rhe fixed Side, ro 120 the Side required, '* © * 
_ Or,, Multiply thz given Radius by the fixed Sides. 
and the P:odud is the. Side required. X05 LV ARE BOY 


F' 3 -- 6. Or, 
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6. Or,. Having the Area of a Poligon given, to find 


his Sides Circles Radius, or Side of a Square equal. 


Find the:Square-Roors of the Tabular Area, and the 


given Area, aSin the third Example, Then as one 
Square-Root is to the other, fo is the Tabular Side to 
the enquired Side; cr ſo is the Tabular Square equal 
to the enquired Square equal ; or ſo is the Tabular 
Semidiameter 10 to the inquired Semidiameter. 

By the Numbers.. The half diflance between the 
Areas, reaches from- Side to Side, from Square to 
Square. and from Radius to Radius, required. | 

"Alfo note, That by the donble and fingle, or bruken 
Line, you may fave the trouble of dividing the Space 
between the rwo Areas, thus: « 

Take the extent hetween 374.123. the given Area, 
and 259.868 rhe Tabular Arca, on the double Line, 
and on the fingle Line, or broken Line, it ſhall reach 
from 10 to 12 the Tabular Side, ro the enquited Side, 
| and fiom 26,119 the Tabular Side of the Square equal 
to.19-35, and from 10 the Tabular Semidiameter,,'to 
12 the enquired Semidiamcter. FE» 


> PROB. VI: 
To meaſure a Pyramid, 


But if on the Plains of the regular Poligons, ſhould 


Solids be erefted with Perpendicular Sides. 
Then multiply the Area of the Baſ--by the Poligons: 
altiryde, and the Product ſhall be the Solid-content. 
Bur if the Sides proceed Taper, and meet in a point 
like a ſpire Steeple, then multiply the Baſe by one 
third part of the Perpendicular autirude, and the Pro- 
duR'1s the Solid-content. | | 5 
Example. The Arca of the Baſe of the Hexagon 
Laſt mentioned, is 394:123- Then Tuppoſe rhe Perpea- 
dicular altirude be 38, one third is 12:66, the Pro- 
guR after Multiplication is:4738.642+. 


Bur: 
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Bur if the Perpendicular height be not eaſily mea- 
ſured, you may find it by the ſlant height thus : 

Square the half Baſe, vz,, 10.4 : Square alſo 40.15 + 
the ſlant height, and take one Square from the other, - 
and the Squarc-Root of the Remainder is the Perpen- - 
dicular height. | 

Thus, The Square of 10.4 is 108.16, the Square. - 
of 39.48, the ſlant height, meaſured on the middle of : - 
oneplain,is 1558.02:Then 108.16 taken from 1558.02, 
remains 1450,the Square of the Perpendicular height,,-: 
whoſe Square-Root 1s 38 near. + DS 

Tl:is Rule will find -ithe Perpendicular alcitude in - 
leaning Tuns, and may be of good uſe ſometimes. - 

Or to get the Solid-content.in Wine, or Beer Gal- - 
lons, or varrels. + 

The extent ftrom 282 to 374-1239 ſhall reach from. - 
12.665, one third of the altitude, to 16 Gallons 82 - 

alts, 

: Or, The extent from«-16:796 ( the Gauge-Point: - * 
for: a Beer- Gallon in Square-Veſſels, being the Square- 
Rqot of 282 ) to 61,255. the fide of a Square equal tg. - - 
374-123, being twice repeated from 12.666 one third 
of the Perpendicular height gives-16 Gallons $2 parts-- 
as before. | 

By the Pen: Multiply-374,123,the Area of the'Baſe, > . 
by 12.666, one third of the heighr, and the Produ is. - 
4738.65 19- then this dirided by 282, the Cube-lnches - + 
in a Gallon, quores 16 Gallons 227 Inches; - 

Or, If you multiply it by 35459, .the- Arithmetical - - 
complement of 282, the Product is 16 Gallons and: - : 
$2. parts as-before.:. 


| 6 B F PROP.. > 
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PROB. IX, 


To meaſure a P riſm, 


A Priſm is a Figure like the roof of a Houſe, with: 


upright Rafters ar each. end,. as a Pyramid had hip 
Rafters at each end, or.ſloping every way. 

And ro meaſurethis, firtt A 
and multiply irby half the Perpendicular altitude, an 
the Produtt is che content. 


Exdmple.. Let. a, c,d, f., repreſent the Baſeof a + 
Prifm, and 4 6, cy the end of it: the Arca of the Bre.- 


20 by-30,-is 6094 then ger the Pervendicular alticude 
by meaſuring, or by the laſt Rule in the Triangle, 


which-you will find to be 2.28, multiplied by 600, gives -- 


1368, the Cube-Inches in ſuch a Figure. 


Or by Numbers. The extent from 1 ro 6co,. ſhall ' 


reach the ſame way from 2.28 ro 1.368, as before. . 
S. to bring out rhe Content in-. Beer. Gallons, By: 
{ en,. 


Multiply the Area of the Baſe by half. rhe Altitude, . 


the Product is the Solid-con:ent in Cube-Inches, . 


Then this Produ& divided by 284'the Square of the... 
Gauge-Point ( 16,796xfor Square Veſſels ) the Quo. 


tient is the Content in Ale Gallons. 


Thus &oo the Baſe, multiplied by 2.28, tlc balf.aliS 


tude of the Priſms.-produceth 1368. - 


Then 1368 divided by 282, the Quotient is 4.Þeer o 


Gallons and 240-Inches. 
Or, Bythe Line of Numbers thus : 


The extent from 16.796zthe Gauge-Point for an Ale -: 
Gallon in- Square-Veſlels, to 24.5, the. Side of the... 


©:nare £qual ro 600:the Area; ( being the middle be-. 
tween 609 and-1 on Numbers, 


That extent being laid twice the ſame.-way from--+ | 
2.28, the halt altirude of thEPriſm, gives 4 Gallons - 


$6.parts, the Solid-coment-in Ale Gallons. 


dthe Area of the Baſ.:, . 


ORR I I oo, = 
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PROB. X. £: 


To meaſure: 4 Cirele, .or-an Elipſts,. or Oval, and ' 
their Segments, . 


1, Having the Dizmeter,to find the Circumference...- 

Mulciply the Diameter by 3.14159, the Circumfe--- 
rence of a Circle whoſe Diamuzer is 1, and the Produ& 
is the Circumference | 

Thus 11,3 mulriplicd by'z. 14159 hath 35:499967c 
. | Or, The extent from to ro 11.3». ſhall reach. the . 

ſame way from 3.14199 to 39:5. | #1 

2. The Circumtference given, ro-find the Diamerer. 

Multiply the Circumference-given by . 318309, the 
Diameter of a Circle whoſe Circumtference is 19. and.. 
the ProduQ ſhall be the Diameter, LS 

Thus 35.5 multiplied by .318309 a Decimal Fra. 
Qion, hath 11.30096959' or 1k and 3 tenths for Dia- -- 
meer. - 

Or, The extenefrom . 318305 to ry ſhall reach from: 
35,5, the Contrary way to 11.3 the Diameter. .. 

Bur rather {ay in dire& Proportion thus. . 

The extent from-$,14159 the Circumterence; to-1 
the Diameter ſhall reach the ſameway from--35.5 rhes. 
Circumference to; 11, 3.the Diameter, . + + 7; 

3-: The Diameter .and Circumtercuce gii.en,. to. find*-. 
the Area of a Circle, . JW 

Multiply half the Diameter by half the Circumfe-* 
zence, and the Product ſhall be the Area,. This; 5.65: 
the balf of 1 1,5-the' Diameter, muktipttedby 17.55.the -- 
.- | halfof 35:5, -produceth 109.2875... | : 
4 Or, Multiply the Square of the Diameter :by 
j | .oz85 39,the Area of a.Circle whoſe Diameter is 1, aud 

the Produtt ſhall berthe Area required. Ph 

Thus 144-the Square of 12 multiplied by. .985 39,- 
hath 113.09616 the Area, By Numbers thus: . 

The exrent from.4, a figed Diameter,to 13 the'given: 

ns os oo D3ameter,. 
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Diameter, ſhall reach from .78 539, the fixed Arca, to 
T 13.09616; the enquired Arca, ar twice turning of the 
Compaſſes, 

4- The Circumference given, to find the Area, or 
Content of a Circle, 

Multiply the Squa: e of the Circumference by 079578, 
the Circumference when the Area'is I, and the Produt 
ſhall:be the Area. 

Thus the Square of 35.5, 1260.25, multiplied by 
.079578, produceth 100.28817650, the Area of a 
Circle, whoſe Circumference i; 35.5. 

By-Numbeis ths : The extent from 31,4159to 355, 
being twice repeatcd from 98.53 94 the given Area, : 
reaches to 160.288, the Area required. 

5. The Diameter given, to find the Side of a Square 
equal to a Circle. 

Multiply the Diameter by 8.862, and the Produc” 
is the Side of tke Square equal. | 

Thus 11.3 the Diameter multiplied by 8.862, gives 
10.0140 the Side of .the Square equal. By Numbers- 
thus : - | | 

The extent from 10 to 8.862, will reach the ſame: 
way from 11.3 to 10.0148. 

6: The Circumfeience- given,: to find the Side of a 
Square equal. s 

Multiply tke Circumfcrenee given -by 8.862 the” 
fixed Side of the Square equal, and divide the Produ& 
by 31.416 the fixed Circumference anſwering to the-' 
Square equal, and the Quore is the Side of the Square - 
equabrequired.. 

- Thus. 35.5 multiplied by $.86z, the Produdt is 
31:4621, rhen this divided by 31.416, hath: 10.0188" 
tar the Side of the Square equal-as before. . | 

. By the Line of Numbers, | 

Theextenr from-31.416, the fixed Circumference; to'' 
$.862, the fixed Side of the Square equal, ſhall reach 
the ſame way from 35.5, the given Circumference, to 
10:0188) the Side of+he Squyze equal gequired. + EN 

T. 
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7. The Area of a Circle given, to find the Circum- 
ference, Diameter,. Square equal, or Square inſcribed. 
Find the Square-Root of the fixed Area, and of the 
given Area ; then by the Rule of Three ſay, As one 


' Square-Root is to the other, ſo is the fixed Diameter, 


Circumference, Squares equa), or inſcribed, to the 
enquired Diameter, Circumterence, Squares equal,or 
inſcribed. 

Thus the Square-Root of 78. 539, the fixed Area fgr 


aCircle whoſe Diamcter is 10, is 8.862, the Square. 


Reot of 109.288 is 10.0148. 

Then as$.862 is to 10.01 48, fois ro the fixed Dla- 
meter to 11.5 the enquired Diameter, and fo is 31.416 
the fixed Circumference to 35.5 the enquired Circum- 
ference, and ſo is 5.071, the fixed Square inſcribed, to 
7-993, the enquired Square inſcribed, and the Square- 
Root of the Area is the Square equa 

Thvs 31.416, multiphed by 10.0148, hath 314 
4449568 : Then this Produd divided by 8.862, hath 
35-5 for a Quotient, the' Circumference required, and” 
ſofor all the reſt. FOgs $ 
- But by the Line of Numbers; jult as is worded in rhe 
Rule of Three. WS 

8. Note, The Square-Root of half the Square of the 
Diameter, 1s the Side of the Square equal. 

: Bur if the Circumference be mulriplied by . 225078, 
the ProduCt is the Side of the inſcribed Square. ; 

Thus, .235078 multiplied by Zy.5» the Ci: comes 
rence hath 7.9902690 for the Side of -the Square-in-- 
ſcribed. FP --< 

© Alſo, Having the $uperficial-content of a- Circlez 
to find the Diameter. | 

Multiply 1.29324 by: the Superficial-content of a 
Circle, tl.e Square-Koot of the: Produ& jhall be the 
Diamerer, thus: 1.29324 multiplied by 282, bath 
359.05363> whoſe: Square-Root is 18.9487, the 
Gauge-Point for an Ale-Gallon for: round Veſſels; 
and 359 is the Square 'of the Gauge-Point uſed in 
Gauging, as atterward-is ſhewed. 9. To 
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9. To meaſure the Segment of a Circle. 

Multiply the Semidiameter by half the length of the 
Arch, the Produdt is the Superhcial-content. | 

Thus the Diameter being 30s the half is 15, multi- 
plied by 15.55, the half Arch of one third part of the 
Circle, hath 236.4 for the Areaof one thi;d part of 
the Circle. - 

The like work ſerves for any Portion that goes ro 
the Center, 

*10.. For other Segments thus, 

Firit find the Diameter thus : 

Square half the Chord of the' Segment 4, 4, and 
diyidcthe ProduRt by 4, b, the Segments Altitude or 
Sine, then the Quote and Sine added is the whole 
Diamerer of the anſwerable Circle, 

Thus 4, 4 being aſquared, is $1 ; then 81 divided 
by 6 the Segments Alritude,  d, 5 quotes 1 3.51, to 
which adding 6, makes 19,51 the, Niamgter, 6, h,... . 

. It, The-Square-Root of the Sjima of the” Square, of 
the tag Segment 4, 4, and Sine.Q, #,; is equal tp td 
Chord of halt the Segments Arch. | k; 

Thus, Nine times 9, v:z,. $1, and fix times:6, 
Y/2,. 36 added, is 119, whoſe Square-Root 10:81, 

I2, Tofind the length of the S-gments Arch very 
near. 
kind the difference between. 18. ( v2. 4 c, )) the 
Segments: Diamerer, and; the Sum of 436, and 6, c, 
the two Chords of half the Szgments Arch, v-2... 21.62, 
and it is 3-62, one third whereof is 1.21. 

13. Then the $:m-of the two Chords 21.62, and 
I.21, the third part of the difterence, is 22.83 the 
length of the Arch 3 then multiply 9.75 the half of 
19.51 the Diameter, by 11,42 thehalf.of the 2rchof 
the Segment 4, 6, c, aad the Produd is 111.345» the 
whole Segment 2, b,c, g. | 


From which Sum when 33.75, the Produt of g the 


Os 


ft — "tl. A. 


half Baſe, mulriplied by 3-75 the Perpendicular ot the 
Triangle, there remains 57.595, the Area of the Seg- 
Qient 4, by c which was requied, 14 To| 
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14. To meaſure ſuch a Segment by the Line of 
Segments. | | 
Having the Segments Altitude, and the whole 


Circles Area. 


The extent from the Circles Diameter 19.5x1,counted 


'on the Line of Numbers'to 100 on Segments, ſhall 


reach the ſame way from ' the 'Segments Altitude 6, 
counted on Numbers, to . 2560 on Circle-Segments. 
Then the extent from'x to 299.4, the whole Circles 
Area, ſhall reath from .2590 to 57.595, the Segments 
Area as before on Number<, | 
By the Pen thus: © * =, | 
Multiply the Segments Altirude by 100 the Segments 


Radius, by adding two Cyphers to the Segments Alti- 


tude, as here 602; then divide the Produ& by the 


Circles Diameter, and ſeek the Quotient on Numbers, 


and juſt againſt it on the Circle Segments, is a fourth 
Number, which "ep. : 

As here 600 divided by 19:51, quotes 30.77, right 
againft which on Segments is, 2606. 

Then the whole Area 2.99.4, multiplied by .2606 


the ProdquQtis 78.00, near as before. 


PROB. XT. 
To meaſure an.E lipfee. 


In themeafuring of- an Elipſis, a-mean Proportion 


'Geometrical between the longeſt and' ſhorteſt Dia- 


meters, is the Diameter of a Circle equal in Atea to 

the Eljpſis. ET | | 
Example, Suppoſe the Diameters of an Eliphs be 

20 and 15, the tmiddle between , 2o- and -15 on the 


| Numbers, is 17,32; then 1 conclude, that a Circle 
whoſe Diameter is 17.32, is equal in Area to the 


Elipfis whofe ttanſrerſe Diameter is 20, and the-con- 
Jugate Diameter 15. 


- 


Then 
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| Then having the Diameter of a Circle equal, the 

- various caſes are wrought as formerly in the Circle, 
.mto which Figure the Elipſis is thus reduced. 

To draw an Elipfis to any length and bredth. - 

Diaw two Lines for a Tranſverſe, and a Conjugate 
.Diamcter, one Perpendicular to the other ; then from 
the meeting Point or Center, lay off the half-leagth 
and bredrh to your mind, then rhe half-length Jaid 
trom the Point deſigned in the Conjugate or leſs 
'Diamerer, ſhall give a Point in the Tranſverſe or Jong- 
eſt Diameter at each end (being laid both ways) where- 
in to drive two Nails or Pins, about which Pias a 
Line drawn ſhall deſcribe the Oyal or Elipſis. 


PR OB. XII. 


To meaſure 4 Cylerdey, 


' A Cylender is a folid Body, with fides erefted per-| | 
pendicular on the Circumference of a Circle, and the| 
olidity is thus found, *. | 7 

Multiply the Area of the Circle, being the Baſe to| |, 
the Cylender, by the Cylenders Altirude in Inches, 
and the Produd is the $olid-content. | 

Thus the Area of the Circle being 299.49 and multi- 
plied by the Alrftude 36, hath 10778.4 Cube-Inchos| | 
tor ſolidity. | Rs, 

By the:Line of Numbers thus:: OE 
.. _Theextent from 1 to 36, ſhall reach che ſame way 

from 299.4 to 10778.4 or better thus by the Diameter] , 
and Altitude only. FSI a 
| The extent from 1.1284 ( the Diameter of a Circ} , 
when one Inch deep is a Cube-Inch ) to the Diameter, _ 
being twice repeated from the length,gives the ſolide | 
Thus theextent from 1.1284 to 19.51 the Diamete), | ti 

laid twice the ſame way from 36, gives 10778 Cube-| | 
Inches, as before. | [3 


To work this laſt bythe Pen; 


Square 


ej 
the 


cle, 


gate 
rom 
zwth 
aid 
leſs 
Ing- 
ere- 
as a 
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' Square the Diameter 19.519 it.is 380.03 _ 

This Square multiplied by 36 deep, is13682. -* 

Then this Produdt divided by 1.2733, or inſtead of 
dividing by 1.2733 the Square of 1.1284, multiply 
by .78539 his Comp. Arith. the'$quare of 1.128, gives 
10778, as before. | 
_ To find the Content in Gallons thus. 

The extent from the Gauge-Point to the Diameter, 
twice repeated the ſame way trom the length, gives the 
Content in like Gallons to the Gauge-Poinr. 


PROB, XIIL 
To meaſure a Globe, or Sphere. 


1, Having the Diamerer, to find the Circumference ; 
or having the Circumference, to find the Diamerer, 
work by the Rules laſt mentioned in the Circle. 

2-+s To find the Superficial-contenr of a Globe round 
abour, multiply the Diamerer by the Circumference, 
and the Produd is the Superficial-conrtenr. 

Thus, The Diameter being 1 1-3, and the Citcum- 
ference 35.59 the Produd after Multiplication is 4or, 


IS. 
3. To find the Solid-content of a Globe. 
Multiply the Superficial-content by one fixth part of 
the Diameter, the Produ& is the SoliJ-content, 
Thus 401.15 multiplied by 1.884, a fixth part of 


11-3 and the Produtt is 75 5.76660, the Solid-contenr. 


4. Or thus: cube the Diameter (by multiplying 
the Diameter by itſelf, and that Product by the Dia- 
meter ga 2 Multiply that Cube by 11, and divide 
this laſt .Produ@ by 21, the Quotient is the Solid. 


- content of a Globe. 


Thus the Cube of 11.3 is 1442.897 ; then this mul- 
tiplied by 11, is 15871,867 3 then this divided by 213 
quotes 75 5-803, near as betore. 


G 5. Cr, 


— 
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5. Or thus 3 Cuberhe'Diameter, and then multi- 
ply the- Cube by ..5238, the ſolidity of a Globe whoſe 
Diameter is 1. and that, Produd ſhall be the Solid. 
content of the Globe mquired, > GS 

Thus, The Diameter 11.3 his Cube is 1242.$99, 
chen this multiplied by ,5238, the Produdt is 755 
7894436; where note to cut off the right Numbers of 
Fractions. : Be EY 

6. By the Line of Numbers thus, 

The extent front'1o a fixed Diameter to 11.3 (or 
any other Diameter) ſhall reach from 5 23.8, the ſoli- 
dity of a Globe whoſe Diameter is 10, to 955.8, the 
ſolidity of the Globe of 11.3, being thrice repeated. 

Example. Again by Numbers. 

The extent from 10 as a fixed Diameter to any other 
Diamerer, being laid twice from 31.416, gives the 
Superficial-content round about. 

And again, The ſame extent laid three times from 
523-8, gives the Solid-content, os 

Thus the Diameter being 40. The exrent from 10 
to 40 laidtwice from 31-416, gives 5026-4, 

And the ſame extent Jaid thrice from 523.8, gives 
| .33510 : Nowto inſure you of the right Number of 
Places, the Line of 8 Radiuſſes will inſure you ar ary 
time. 

Or, as 31.416, a fxed Circumference toany other 
Circumterence, ſois 5 23.8 thrice to the ſolidity, 

For, If you callthe place of 523.8 Hundreds, then 
in turning the extent three times you pals over rhe 

next Radius which is) Thouſands, and fall on the next 
which is tens of Thouſands ; Thus the Number is 
' 33510, the anſwer in Cube-Inches near enough for uſe. 

7. Onthe contrary : Having the Solid-contenr, to | 
fknd the Diameter or the Circumtference. 

Div ide the Space on the Line of Numbers, between 
the xd Areaand the given Areay into three equal 
patcs ; then that third part, laid from the fixed Dia- 
-meters gives the enquired Diamerer 3 and ow wo 

fix 
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fixed'Circumference, to the enquired Circumference ; 
and the Cube-Root of the Solid-content of a Globe, is 
the fide of a Cube equal to theGlobe. 

' Alſo note; Tf you takethe exrent between the two 
ſolidities, on the triple Line of Numbers, and meaſure 
it on ihe ſingle Line, you may fave the rrouble of divi- 
ding the Space into three equal parts. 

Bur by the Pen you muſt tind the Cube-Rootof both- 
Solidities ; then by the Rule of Three, ſay, As one 
Cube-Root is to the other, ſo is the fixed Diameter or 
Circumference tothe enquired Diamerer or Circum- 
ference. ' & 

' Thus the Space from 33510 in the Jaſt Radius of the 
triple Ling, to 523.8 in the firſt Radius of the fame: 


triple Line,” bein 'Jaid from 10-in the ſingle Line, 


ives 40 jh the fameſingls Line, and from 31.416 ro 
Fo The Circmferaice, 6-rth 77 ALY 
. 9._ To find the ſolidity of the. Segment of a Globe, 


| for Copper & 


3 OP | | 
"Firſt; kind'by thethuiles in a Circle Segment the 
ppheres Diameter, of which the Segment is parr, ſo 
have you rhe Altitude of the other oognene : by taking 
the Altitude of the given. Segment from the Spheres 
Diamerer,. remai ihe Altitude of the other Segment, 
alfo find the Chord of half the Segment, v/z.. 6, », 
QI #39 Co - | hs : 
' Thus the Diameter =,f, being 40, and the Segments 
Altirude g, zz, Io, the other Segments Altitude F, g, is 
he Chord of half the Segment, v2. 6, 
20H, © ES OE | 
- 1p, Thento find the Superficial-content of the Seg- 
ment, work thus: * | Cu 
Multiply the Square of th#® Chord of half the Seg- 
ment, vs2,. 409-8 by 3.1416, the Produ&is the Su- 


perficial-content« 


'Or, Multiply the:Circumference of 'the Sphere by 


the Segments Altitude, 'and the Produdt is the Super- 


ficial-contejir. © '? | 
| G 2 Thus, ' 
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Thus, 125.66 multjplied by 104 is 1256-6, the Seg” 
ments Superficial-content. _ | 

By Numbers: The extent from 1 to 20.02, being 
twice repeated from 3-1416z. gives 1256.6, as before. 

T hen for the Solid-content thus ; - - _ | 

Square the S:gments Diameter, and multiply that 
Square by- the Segments Altirudc,. the Produtt is a 
ParalleJopipedon, - whoſe Product keep. 

Then as all the other ,Scgmenr ro half of the ſame 
Segment and more, one fxth of che given Segment, ſo 
is the Parallelopipedon firſt found to all the Squares in 
she Sezment, r. 2, hs 
. Laitly, As 14 to.11, fo are all the Squares laſt found 
to the Solid-content of the Segment required, =. 

Thus the. Square of 34.645. V2. 1200, multiplied by 
ro S:ements Altitude, is 12000, the Parallclopt- 

Ons omar 0 35 db 24h, : 
, Then as all f, g, 30, to (half f, g, 15, more onefixth 
of g,z, 10, VIZ. 1.666 inall.). 16.666,,. ſo is,12000, 
to 6666. LE LOEie 4's 

Laſtly, As 14 to 11, ſo is GSEE_ 0: $232, the Seg- 
ments Solidity required... EEE 

The two laſt workings is done by the Pen, as the 
Rule of Three, multiplying 16.666. by 12000, and 
dividing the Produ@t by 30) rhe Quore is 6666. 

Alfo, 6666 multiplied by 11, is.333326, which di- 


% 


vided by 14 quotes $2372. 1 


0-SH3:Jcoaf 5 . 13%;.8 
By the Line to 8 Radiuſſes yon may. aſſure. you..of 
the places, but you cannot ſe ſo many Figures as by a 
larger Line, Tr off it pt and ci. 
11. Burby thc Line of Solid-Segments for. a Sphere, 
you may find the Segments content or folidity, more 


eaſily thus : 4 


e extent from the Globes whole Diameter-counted 
on Numbers to 109. on the Segments, [ſhall reach ,thc 
ſame way from the Segments, Alritpde. .counted, on 


Numbers to a fourth Number on the fame Segments. 


for a Spher Co . Ther 


me 
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Then ſecondly, By Numbers only. 
 Theextent from 1 to the Globes Solid-content in 
Inches or Gallons, ſhall reach the ſame way from the 
fourth Number to the ſolidity of rhe Segment in like 
Inches or Gallons. 

Thus the extent from 40 on Numbers to 100 on 
Segments, reaches from x0 on Numbers to 15.52 on 
the ſame Segments. | - Og 

Again, The extent from x to 33510 on aLine of 8 
Radiufſes, reaches from .1552, a Number leſs than 15 
to 5237, as by the former work. D 

12, Or more eaſily thus by Numbers only. 

'Tke extent from 1 to the Segments Diameter, being 
twice repeated from the Szgmenrs half Altitude, leſs 
by one eighth part, gives the near Solid-content in 
Inches. 

Thus : The extent from 1 to 34.64, being twice re- 
peated from 4.37, the half Altitude leſs one eighth 
parts gives .5 240, near as before. 

13, Tofind the Solid-content of a Globe in Ale or 
Beer Gallons. 

The extent from 18.954 the Gauge-Point for 'Ale 
Gallons tothe Diameter, or 17.15, the Gauge-Poine 
for Wine Gallons, or 107.19 the Gauge-Point tor 
Ale Barrels, or 113-69 the Gauge-Point for Berr Bar- 
rels to the Diamerery being twice repeared from two 
third part of the Gloves Diameter, gives the ſolidity 
urlike Gallons to the Gauge- Point, 

Example. Thus the extent from 18 g5 to 49 the 
Diameter, being twice repeared from 26-666, one 
third parr of the Globes Diameter, gives 119 Gallons. 

I4. To find the Segments-content in Ale or Wine. 
Gallons more eafily. | 

The extenr from the Gauge-Point to.the. Segments 
Diameter,' being twice repcavtd from. the Segments - 
half Alricude, more one eighth part,or eight and a half, 
gives the Content in lice Gallons to the Gauge-Point, 


= & G-3 Thus 
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Thus the extent from 18.95 ( the Gauge-Point for 
an Ale Gallon) to 34.64 the Diametergbeing laid twice 


from 5463 the Segments balt Altitude,morc one eighth, 


gives 18 Gallons 80 Parts. 


Or again, By Mr. Anderſons example; the Segments. 


Diameter 180, and the Alcirude 54, and the Content 
#Q Cube-Inches 569824, being 2730 Beer Gallons, 


The extent from 18.95 to 180 the Segments Diame-. 
ter In. Inches, being twice repeated from .30+17, the- 


MI—_ half: Altitude, raore one cighth part and a 
tralf, to 2730 Gallons, near as before. 


But in Spheriods. Seoments, count: a Geometrical: 
wean Proportion between the longeſt and ſhorteſt-Dia-. 
meters, and then work as bcfore 1n the Segments of a. 
Sphere, but'the Spheriod-Segments on the Rule is, 


PIOTE quick and ready, and as-exact.._ 
Tormeaſure Loye and its parte 


A Contis a round Pyramid, and meaſured in the 


{ame manner as the ſquare Pyramid, by multiplying. 
the Area of the Baſe by onethird part of the Alritude,. 


and the. Produ& is the Solid-conrent in like meaſure. 


Example, Let the Diameter-ct the. Baſe of -a Cone- 
be 60: Inches, and the Perpendicular Altitude 98. 
found by meaſuring, or by the. Rule in. the Pyramids. 
the Arca of a Circle whoſe Diame.er is .604 is 2828: 


Inches, found. by Prob. 10. 


Then this multiplied by 32-65, one third of 98 the. 
Altitude, bath: 92362 the Solid-contegt of the Cone. | 


in Cube-Inches. 


By Numbers thus : The extent from 1 to.2$28, rhe- 
Area of the Baſe, being laid the fame. way from 3 2.66;. 
one. third of-the Altitudez.givcs-.92362. Cube Inches: 


forthe Solid-content, 
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Or rather rhus : The extent from 1.138 ( the Dja- 
meter of a Circle, when one Inch deep is a Cube-Inch ) 
tothe Diameter, laid twice the ſame way, from one + 
third of the Altitude, yives rhe Solid-content. | 
Thus : the extent from 1:128 to 60 the Diameter, . 
being twice repeated from 32.66 one third part of rhe 
Altitude 98, gives 93362.the Solid-content of the. 
Cone in Cube-Inches. | | 

By the Pen this is wrought thus : - We I” 

_ 1, Multiply the Diameter 60. by.32.66,' and the - 
ProduRis 1959-6000.; then this Produdt divided by 
1.1289 quotes 1736, a fourth. | 

2, Maltiply this fourth 1736 by 604 and the Prodn&- 
is 104160, and this Produtdivided by 1.128, quotes . 
92362. 

Or elſe thus by the Pen : - 

$quare the Diameter 60.. which is 3600, multiply 
this Square-Number by 32.66, one third of the Alti- 
tude, the ProdudQ is 117576,00- | 

Then this Produ& divided by the Square of. 1.1284, 
Viz, 1.273240, the Quotient is 92362 as before. 

Or, Multiply rhe Square of the Diameter by one. 
third. of the .Alritudey, and multiply that -Produ& by 
75854 the Arithmetical Complement of the Square of 
1.128, found by laying the extent from x to 1.128; 
twice back from.1 to -7854- 

But the Rule and Compaſs is ten times quicker, 
Ls ma note it here well, to avoid tepetition-after.. . 
wards, 

For the content ing, Beer or Wine Gallons, or Beer 
or Ale Barrels, thus : | 

The extent from the Gauge-Point to the Cones 
Diamerer at Baſe, being twice repeared from-one third, 
of the Altitude, gives the Solid-content in Gallons- 
or Barrels, asthe Gauge-Point was, pe 

Thus in this Example : The extent from-x8:95. to 60; 
lid twice from 32.60, reaches to 327 Ale.G; and. 
aJalf, as the Gauge-Point was. — Fa 
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Or ty the Pen, -Square the Diameter, and multi ly 
that: Square by 4 of the Altitude, then divide that 


Produ& by the Square of 18,95, the Gauge-Point, 
Yi2,.. 359: the Quoteis the Gallons or Barrels as the 


Gauge-Point was. 


To meaſure the Fruſtum, or lower part of a Cone, as 
round T uns Are. 


Firſt by the difterence of Diameters, to find rhe length 
of the whole Cane, whereof this lower part is a Fru- 
ſum. 

As the difference of Diameters to the Fruſtums AL 
titude, ſo is the greater Diameter to the whole Cones 
Altitude. 

Thus : Let the greater Diameter be 60 Inches, and 
and the lefſer Diameter 36.5, and the Fruitums Alti- 
rude 3$.4. 

- Then the extent from 23.5 the difference of Diame- 
ters, ta. 38.4 the Fruſtums Altitude, ſhall reach from 
60 the great Diameter, to 98 the whole Concs height, 

Then 38.4 the Fruſturns Altitude, taken from 98 the 
whole Cones Altitude, remains 59.6 the height of the 
lefſer Cone ; then the ſolidiry of the leſſer Cone,taken 
from the whole Cone, remains the ſolidity of the 
Fruſtum Cone, or Tun. This is a true pg natural 
way of meaſuring, otherwiſe thus as ſolloweth : 

1. Multiply the greater Diameter by the leſſer 
Diameter, the Produgt is called the ReCtangle of the 
Diameters. : 

2. Alſo add the rwo Diameters rogerher, and then 
ſquare the Sum of them, and note the ProduR. | 

3. SubſtraQ the ReAangle of the Diameters, from 
the Square of the Sum of rhe Diameters, and note tht 
Reſidue. 

4- Multiply this Remainder, by the depth of the 
Tun in Inches, noetivg the Produ... | 


5- Jbw 


"IE &/ EO en 
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5. Then this laſt Produ& divided by 1059, gives 
in the Quotient the number of Ale Gallons required. 

__ Or divided by 882, gives the Solid-content in Wine 
Gallons. 

" Or by 3. 8194, gre” 'Cubical-Inches. 

Example. 1. ' The greater Diameter 92, the leſſer 
58 multivlied, makes {ow for the Reangle, 

2. The Sumof $8 and 52, vz.. 130 ſquared, is 
16900, 

3- The ReRangle 4176 taken from 16900, remains 
12724 

a. Then this Reſidue multiplied by the depth 43, 
the ProduCt is 547132. 

5. This Product divided by 1077) the Quote? is the 
Content in Ale Gallons, ysz,, 508 79... the true 
Content, 

Or divided by $82, gives in the Quote the Number 
of Wine Gallons $123,620 Wine Gallons. 

Or by 3.8194 gives the Content in Cube-Inches, 
V12,. 143256 Cube-Inches. © 

. Or more eafily thus, as #ylender! iemcaſured : as 
thus for Example. 

Add the two Diamcters together to find the Sum, 
and ſubſtra@ one from the other to find the difference 
between them, .then count the- half- Sum as a mean 
Diameter, note alſo rhe half-difference, and one third 
of the depth, i in this method and manner, 

Then the extent from r-128 to 
a half Sumof Oy 6Fs Dia F 7g 

ing twice repeated frontthe depth - 

435 2h Cs Sor Inches. pit Sum: 230. 

Again, rhe extent from 1.123 ro ſum 65 
” the half difference, being twice 
repeated from 1 4-33; one-third” of Difter.—14. 
the wy gives 559.: then theſe- 2 differ, 7 
twoadded, makes 1 256 Cube- 7 
Thches the Area, 99 ; Ek: 4 

* Or; theextent fromthe Gailes- 7 depth 14-338 


Poinr 
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Point 18.95, to 65 the Arithmetical- mean Diameter, 
laid twice from 43, gives 506.3 Gallons z, then the 
extent from 18,955 to 7 the half difference of Diame- 
ters, twice repeated from 14-333, onethird of 4 3, the 
length-gives 2 Gallons, in all 568the Cqutent. This 
' 8a good way, andeafily remembred, 


CHAP. XIIL 


A brief rehearſal of the former Problems, and 
Applications obſervable depending thereon. 


I. FF a Cube be made, or conceived to be made, 
whofe fides are 12 Inches every way. then the 
Solid-content is 2728 Cube-Inches. 

2. Tf a Priſm have the ſame Bafe and Altitude, his 
Solid-conrent is'864.; for 144, multiplied by 6 half 12, 
bath 864 for a Product... SES 

3. If a Pyramid have the ſame Square, 'Baſe and Al. 
titude 12, his ſolidity is 576 ; for 144 the Area of the 
Bafe, multiplied by 4 a third of 12, gives 576 for the 
.Solid-content of the Square-Pyramid, | 5 

4- If a Cylender be made of 12 Inches Diamerets 
and 12 Inches high, the Solid-content will be 13575, 
tor the-Area of a Circle, 12 Inches Diameter js 113.12, 
then this nwltiplied by 124 produceth 1357.94 1 

5. F a Triangular Pyramid be made to have gab 
fide of his Baſe 12, and his Perpendicular 12 ajfo, his 
Solid-contenr is 294.6 : for the Area of an equilateral 
Triangle whoſefide is 12, is 62-4, and thar multiplied | 
by 4a third of 12, bath. 294-6 forthe Solid-content of | 
the Triangular Pyramid. - ORES 

6, If a Cone be made whoſe Diameter. is 12, ang his 


- 


Perpendicular Alrirude 1 2, his Solid-cantentis 45248 
for the Area of the Baſe being the ame with the Cizcle 
| or 


Y cet «a. 24 @@< 
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or Cylender of 12 Inches Diameter, being multiplied 
by 4» one third of the Altitude r2, harch 452.8 for his 
Solid-contentin Inches; EO EF 
7. If a Sphere or Globe be made 12 Thches int the 
Axis or Dianfetet; rhe $ohd-content by the former 
Rules will be found to be 905-14. 
. **8, Note, that the Superhcial-content round abour 
a Cylender, is . equal to the Superficial-content of a 
Globe, whofe Axis is equal to the Cylknders Diamc- 
ter and Altitude, ( abatingrthe two Circles at the top 
and bottotn of rhe. Pn} ts 
S: | 


Or the fame again briefly Ts © 
> -- -. -- Cubs MON: 

I. Cubes folidity whoſe fide is 129aty:s 
I, Cylenders ſolidity is--—=—=—__——_i;J—7z 

_ I, Spheres folidity———— —— 05-14 
2. Priftna's folidity IS——_—_——__—__—— 64 
> Eaten gd mr 
3. Cones folidity iS-ormmmnnmm—n—entn—n——t 5 Zone 


By thi foregoing Proportions it is obſervable that a . 
Cube is double. the Priſma, and triple .to cfie $quare- | 
Pyramid of equal.Bafe and. Alrirude, or as 3-2 and 1, 
on fitttes 576 is 1928, and two times $64 is 1928 

.” OE. | 

Further note,. A Cone is. one third of a Cylender, 
and a Sphere is two third parts of a Cylender, or two 
Cones is equal to a Sphere, 'and three Cones equal to 
a Cylender of the ſame Baſe and Altitude ; as 1,2, & 3» 

Alſo: A Cylender is +3 of a Cube, and a Sphere is 
1.2 ofa Cube, or two thirds of a Cylender. 

Wm: as 2to I, fois 1928 the Cube to 864 the 
iſm, 

Or as 1 to 2, ſo is 864 the Priſm to 1728 the Cube. 

Again, as1 to3, fois 576 the Square-Piramis to 
1728 the Cube, 


Se Or 
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Oras 3 to 1, ſois 1528 the Cube to 576, the ſoli. 
dity of the Square-Pyramid. 

Alſo: as 11to 14, fois 1357.52 
15928 the Cube. 

Oras14to 11, 
Cylender. ; 

Again, as 3to2,, ſois 864 the Priſma, to 576 the 
Square-Pyramid. ES, 

Or as 2 to 3, ſois 576 the Square-Pyramis, to 864 
the Priſma. Os _ 

Laſtly, As 21 to 11, fois 1728 the ſolidity of a 
Cube, to 905-14 the ſolidiry of a Globe, and the con- 
kfrary. 


the Cylender, to 
ſo is 1928 the Cube, to 1357 the 


lids, by theſe eahe Proportions you may find the 
more difficult, and prevent miſtakes thereby. : 

Thus you have an acconnt of the uſual Solid- Bodies, 
into which other more Irregular-Bodies are reduced, 
in order to the menſuration'ot them. | 


In this ſecond Part is the more particular meaſuring 


-, 
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Therefore having the ſolidity of the more cafie So- | 


| 


| 


of cloſe and open Veſſels, uſed by Brewers and | 


Coopers, in the plaineſt and ſhorteſt ways yet in uſe, 
I. As by the Digonal-Lines, : : 
2. By Owghtreds Gauge-Lines, being Lines witt 
equal parts annexed, ro give the whole Area or of 


third of the Area of a Circle at any Diameter, and one | 


Inch deep. | ; 
3 By che Line of Numbers, with the equated Dis 


meters and Gauge-Points. = 
4+ By Arithmetick, and ſeveral Abreviations. Iy 


Multiplicators and by Diviſors. 


| 


CHAP| 


Chap. XIV. The Pr, 
CH A 


To find a mean Dian 
Squelling Cask to a C: 


| ——_— 


M tiply the difference « 
vide the Produ& by | 
lefler Diameter, and the $ 
Exam'le, Let the Bun 
Head 24s the difference is 
V2. 4 Inches 2 10th toa 
tenth, the mean Diameter. 
Or, Multiply the differe: 
the Produ&t under the gre 
forwarder to the right hand 
ſer, ſubſtra& it from the 
Reſidue is the mean Diamei 


Greater Diameter=. m—_—_ 


-Three times 6 the Differ 
ward one place, and taken f 
Another way fit 


Multiply the leffer Diame 
of Diameters, and to the PD; 


the difference. 


Then dedu& one third pa! 
Square of the Bung Diame 
Square of the equated Diame 
of this Square is the equated 

F 
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LA FE XIV. 


Diameter that ſhall reduce 


to a Cylender near the trath. 


rence of Diameters by .7, and. 


& by toy the Quote add to 
d the Sum is the mean Diamete 
he Bung Diameter be 3o, and 

ence is 6; then fix times 9 is . 


th to add to 24, the Sum is 2: 


umeter, 


difference of Diamerers by z : ! 


the greater Diameter, one pl. 
it hand than is uſual, and being 
n the greater Diameter, and: 
Diameter thus : 


a 


. ON, p! ZOns 


ORE 0 or 


e Difference is 18 ſt for- 8 
taken from 3oy reſt $ 2b 


way fit for a Sphereid, 


Di ameter,by twice the differe 
0 the Product add the Squar: 


third part of this Sum, from 

* Diameter, the Refidue is 

I Diameter, and the SJuare-R 

equated Diameter, 
H 


Or, : 


A Cube 1528 


6 


18 
"1 MS 
z l, 4 Pray 
4 Paralelog rFAr 
Fl x8 


vr of ON 
b Slot Fines: © 
" C24 41 4 ny” g SeF- 12 < 
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Or, Seek the lefſer Diameter on true Inches, on 
the Gauge-Line 1s one third of the Area, which ſer 
down once: ſeek alſo the greater Diameter, and in the 
Gauge-Line is that Area, to ſet down twice : then 
add them in one Sum, and ſeek it inthe Gauge-Line, 
and right againſt it in the ſmall Inches is the true mean 
Diameter for a Spheroid. L 


SAPLNARSSCRSN GAS 


Of Gauging of cloſe Casks. 


CHA-P.:XV. 
To find the Content of any cloſe Veſſel ſeveral 


ways. 


Loſe Casks ( by ſeveral Gaugers) are ronged 
into five ſorts, v-2,, Cylendrical, Spheroidal, 
Parabolical, Conoidal and Conical ; which five forts 
are beſt diftinguithed one from the other by this Figure, 

Let 4,6,c,4,e, repreſent a Graves Hogſhead, 
2 h, thelength 32-06, 6,1, rhe Bung Diameter. 255 
c,d4, or 4,e, the Head Diameters within the Cask 22 
Inches, the Diagonal 6, «, and 6 e, 28.40, but the 
Diagonal-Line 6, f, as Cylendiical 29.65. 

1. The Veſſel as Cylendrical, wich Head and Bung 
rhe ſame in Diameter, as the pricked Line and Name 
Cylendrical ſheweth. 

2. The Veſlel as Spheroida), the Arch-Line a, 6, c, 
plainly ſheweth, with the Name to it. 


3. The 


BD 
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3. The Vefſe] as Conical, repreſented by the _ 
pricked Line 4, 6, c, ſtraight from £, to 6, and ſo 
ſtraight again from 6, to c, being a Szgment of two 
Cones, joined upon one common baſe 6, /. 

. 4. The Veſſel as Varabolical, lies between the Co- 
nical and Spheroid, very hard to be expref{-d, and 
more hard to be diſcovered in the gauging thereof, - as 
the Line o, 7, may ſhew bclow the other. 

5. As Conoidal, as the Line 2 », ſheweth. 

1. Togaugethis Cask as Cylendrical. 

By the Diagonal-Line, pat the braſed end of the * 
Gauging-Rod into th2 Bung-Hole of the Cask, with 
the Diagonal-Lines upwards, and thruſt the braſed 
end to the meeting of the Head and Staves, as upright. 
as you can, diagonally as the Line 6, a, in the Figure, 

hen with Chalk make a mark on the middle of the 
Bung-Hole of the Veſf:}, and'alfo on the Diagonal- 
Lines on the Rule, right againſt, or over one another, 
when the braſed end 15s thruſt home to the Head and 
Staves., | 

Thea turn the Gauging-Rod to the other end of the 
Ven and thruſt che braſed end home to the Head as 

efore, 

And ſee if the mark made on the Gauging-Rod come ' 
even with the mark made on the Bung-Flok, when the 
Rod was thruſt to the other end : ; 

Which if it be, then the mark made on the Diagonal- _ 
Lines, ſhall on the ſame Lines ſhew the whole Con- 
tent of the cloſe Cask in Wine or Bzer Gallons: 

But if the mark firſt made on the Buns-Ho!'e, be 
not right agaiaſt that made on the Rule, when put the 
other way ; then right againſt the mark made on the 
* Bung-Hole, maze another 0:1 rhe Gauging-Rod, on © 
Diagonal-Lines ;, then the diviſion on the Diagonal- :. 
Lines, between the two Chalks, ſhall ſhew the Veſſels 
whole Conteat in Wine or Ale Gallons. ; 

Example. In this Veſſel, the Diagonal-Line 6, f, _ 
for the Cylendrical Veſſc}, will be found 29 Inches 65 + 

12 Parts, 
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Parts, 1ight againſt which on the Diagonal-Lines is 
57 + Beer Gallons, or 79 Wine Gallons : and ſo much 


is the whole Content of ſuch a Cask, as Cylendrical 
by the Diagonal-Lines. EC 

But if the Veſſel be Spheroidal, as the Diagonal- 
Line #, & ſheweth, then the length of the Diagonal. 
Line .is but 28 Inches 4 Tenths, which gives on the 
Diagonal-Lines but 51 Beer Gallons near, or 62 
Wine Gallons, the Content of the Veſſel as a Sphe- 
roid by the Diagonal-Lines ; which Diagonal-Lines 
affords the whole Content of cloſe Casks, made of a 
uſual form to 48 Inches in the Diagonal-Linc, being 
346 Beer, or 300 Wine Gallons. 

Bur if the Veſſel be open, as half a Barrel, or a Tun, 
or a Copper, and the meaſure from the middle on one 
Side, to the Head and Staves be 38 Inches, the Dia- 
_ gonal-Line ſhews 122 Beer Gallons, the half of 122, 
v2. 61, is the Content of the open half Tub. 

Bur if you would-try a large Veſſel, as a Tun, or 
Copper, and the Diagonal-Linz taten by a long Rule, 
prove-99 Inches, rhen by the ſmall diviftions at the be- 
ginning of .the Diagonal-Line, vou may attain your 

efire thus : 

Every Inch at the beginning-end call 1o Inches, 
then 10 Inches becomes a 100 Incies. 

And every tenth of Gallon call 100 Gallons on the 
Diagonal-Line, and every whole Gallon with a Figure 
call 1 000 Gallons. 

Example. Ar 44 Inches, and 8 Tenths, on the 
Diagonal. Beer-Line is 200 Gallons : ſo alſo ar: 4 
Inches 48 Parts, called now 44 Inches and $ Tenths, 
is juſt 2 Tenths of 1 Gallon, now called 200 Gallons, 

Alfo, If the Diagonal-Line prove .76 inches and 7 
Tenths, a cloſe Cask of fo great a Diagonal, holds: 
1000 Beer Gallons,burt an open Cask bur half ſo much, 
V/Z,. 500 Beer Gallons. | 

Thus much for the uſe of the Diagonal-Lines to 
meaſure. Vellcls, EL 
— ; ut 


s, | 
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But for reducing of Wine Gallons to Beer Gallons, 
or Beer Gallons ro Wine Gallons, a look of your Eye 
from one Line to the orher is enough. 

Thus : . zo Wine Gallons, is 24 + Beer Gallons, 
and 60 Beer Gallons, is 73 L; of Wine Gallons, and - 
the like. 

Now followeth the neareſt, and readieſt ways yet ia - 
uſe, and illuſtrared by fve Examples, v-/z,, Of a Cy- 
lender, a Spheroid, a Parabola, a Conoidal, anda + : 
Conical Vellel, the work being near the ſame in all - 
four, excepting the conſideration: for the alteration of 
the form of the Veſſel, as to rhe. ſtraitnefs and ſelling . 


of the Staves or Sides. 


Az Advertiſement as to taking the dimentions of . 
C lofe Casks 5 


To do this work compleatly, and readily : 

I. There ought to be three Rules uſed, one to uſe 
in the Bung-Hole only, and from thence removed from 
Veſſ-] to Veſſel, to avoid ſpilling or ſoiling your 
Hands or Cloaths, with the Oil or Wine-meaſured. 

2. Another ſhorter, to meaſure the Heads only, with- - 
a ſliding Furral. _ | 

3. A long ſliding Rule, ;with two Hooks or Returns. + 
ar cach end, to ſtay again rhe two Heads, on which 
you may have allowed a competent and-experimental. * 
allowance for the thickneſs of the two''Heads, by a 
picce to ſlide on the Hooks. -.. I 

But theſe three are abſolutely neceſſary for a'Gaugecr 
at the CHEE or ſuch like place, where --. 
much work is to be done in a little time. 

But to perform this by one Rule, I may adviſe thus : - 

Firſt, For the Diameter at Head. Z : 

Apply the brazed.end of the Rule as cloſe to the * +» 
Chines as you may, then the greareſt Diameter take - 
acro$s in ſeveral places, and equated if you find- a dif 
terence, is the true Diameter at the Head of the Veſſel,” . | 

CONT - uy 


7 
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which ought to be tried ar both ends, leſt' there ſhould 
be a difference in the Heads: if there bezthen the Arith- 
. metical mean or half-Sum of both the Heads, is the 
Diameter at the Head, 

To find the Bung Diameter. 

The Hole being open, then put the brazed end 
omg to the oppoſite Staff, and the inſide of the 
Bung-Hole gives the Bung Diameter, 

But if the Veſſel be preſſed ovalliſh, as ſometime 
lying upon one another they may, you muſt allow for 
it, or elſe find the Diameter on the outſide with a large 
pair of Callipers, or by twe Perpendicular-Lines juſt 
touching the Sides, or two Horizontal-Lines, one 
touching the bottom, rhe other the top of the Veſſe], 

And if the Bung-Hole may not be opened, a ſtrait 


Rule or Line extended along rhe length of the Cask, . 


Juſt to touch the Bung, the diſtance- between rhe Line 
and Chines at both ends being equal, twice that diffe- 
rence added to the Diameter at Head, is the true Bung 
Diameter. - ? 

To find the length of a Cas. 

Meaſure from the Head to the extrcmiry of the 
Chine over-hanging, and lay the fame extent oa the 
Hoops, | 

Then there ſtick up a Knife, allowing what you think 


fic for the Head. 
Do the like at the other end, and ſtickup a Knite 


there alſo upright, with allowance for that Head allo... 


Then the exa&t meaſure berween the two Knives, 
is the length of the inſide of the Veſſc].. 


If you mind ro be exact, turn the Veſſel, and mea- 


ſure the length on the oppoſite {ide alſo. 
If they differ, uſe the Arirhmetical mean. 


1. To gauge any Cylendrical-Veffel by the Pen, 


without Tables or Lines, 


Square the Diameter, then multiply that Square by: 


the length of the Veſle}, then multiply this laſt. Product 


by the Multiplicators in the Table, and you ſhall have 


the 


k. ihe. 


vv 


\ times down 3 -for the Bung-Diameter twice, Jous 


Chap. XV. The Praftical Gauger. 79 
the content in Cubical-Inches, Wine or Ale Gallons, 
Beer or Ale Barrels, according to the Multiplicator 
uſed. 

Example, In this Graves Hogſhead, the Square of 
25 theDiameter, is 625 ; this Square multiplied by 
the length 92.06, produceth 20037.50.; then this 
Product multiplied by 0027851, gives 55- Gallons 
806441250 Parts of a Gallon, 

Or being divided by 359.0533, quotes the ſame- 
Contcat in Gallons of Ale, v-z. 55-8064 likewiſe 
being multiplied by .78539, or divided by x.1 273245. 
Þ add-eth or quotes the Content in cubical Inches, _ 

q2ec to follow the method uſed in the four Examples 
following, 


Set rhe Square. of the Diameter three” £625 


| and the Head once, 625 
'  Thenadd thethree Squares into. a Sum, cc 
Which iS—— —_ —— i875 


Then this multiplied by the length ———.;:.05 


. produceth ,6011250. —— 


Laſtly, This Produ multiplied by 009928 366; 
produceth 55 Gallons, 8064, Oc. as before. . 

Or being divided by 1077.16, quotes 55 :Gallons 
$06. 


2. By the Gauge-Line to meaſure this Cylendrical 
Veſſel in Ale Gallons. 


Scek for the Diameter of. the Veſſc] in the ſmall 
Inches, and uſt againſt it on the: Gauge-Line is the 
uantity of Beer Gallons contained in one Inch deep ;. 
hen this Sum —_— by the depth or length in. 
Inches gives the true Content in Beer Gallons, 


Ex.4m bs 


. 
a 
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Example. 
Gal, Par, 
Right againſt 25 in ſmall Inches on the 
Gauge-Line,,is $ 1.745 
Which multiplied by the length 32.06 | 


Gives the Conrent in Ale Gallons, v-z, 55.9447, 


3- By the Line of Numbers thus : 

The extent from 18.95, the Gauge-Point for an Ale 
or Beer Gallon, to 25 the Diamerer, being t:_*:2 re. 
peated from 32,05 the length, reaches to 55. Jaly, | 

Content as betore, oo 

4+ If you ſeek for 25 on the true Inches, rigs $ 
againſt 25 15 0.589, ontke Gauge-Line for Beer, 3 | 
ing the third of the Area, and three times this, vz, 
twice for the'Bung, and onee for Head, is 1.740, near 
as before by the whole Areas, which being multiplied 
by 32.06, produceth $5.7844, near as before for the 
Content of ſuch a cloſe Cask as Cylendrical. And 
this way ſerves for all open Veſſ:ls, having gained the 
mean or equated Diameter, between the top and bot- 
rom) or greater and lcffer Diameters, | 

For themore ready gaining of the equated Diameter, 
in all ſorts of cloſe Casks,* being taken under any of 
theſe four notions, Y/2.. Spheroidal, or the middle 
Scgmcnt of a Spheroid. 

Or as a Parabolical Spindle, which for brevity ſake, 
I call a'Parabola. | 

Oras a Conoild, or middle Segment of rwo Conoids, 
abutting on one common Baſe, whoſe middle at the 
Bung is ſomewhat round and ſwelling, but towards the 
two Heads the Staves run ſtraight, 

Or as two Cones abutting on one common Bale, 
whoſe Staves run dire&ly- ſtraight from the Bung toe 
wards Each of the Heads, as is partly ſeen in the Figure 
of the Graves Hogſhead, by the Lines, with theſe 
Games written on them. oo n 

'0) 


. 


—-?”: 
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For this uſe of finding the equated: Diameter is four 
Scales ( of near equal patts 2 drawn on the -printed 
Paper, and may: be fet. on Gauging-Rods, next the 
true Inches, whoſe uſe is thus. | 
When you are reſolved under what notion to gauge 
your Veſſe], whether as Spheroid, or Parabola, or as 
a { a Conoid, or as a Cone ; and having taken the Di- 
'. | menfions of the Cask at Head and Bung in Inches, 
then ſeek the difference of Diameters on that Line ſo- 
- | named, as you do account your Cask to be, and juſt 
_ | againſtit in the Inches, arethe Inches and tenth Parrs 
2. to add to the Diameter at Head, to make the true 


FP equated Diamerer required. 
24 
"ar 


1 Four Examples of this Graves Hogſhead, under the 
four notions following, that of 4 Cylender being 


r already done withall, 

d 

'e x. And firſt as a Spheroid by the Pen. 

d Square the Bung: Diamerer,and fet the Square down 

e | twice. 

# Square the Head-Diameter, and ſet that down 
| Once, 


'y Then add the three Squares into one Sum, then mul- 
of | tiply that Sum by the lengrh of the Veſſel, and then 
le | multiply this Produt by .00092837, the Produdt is 
the Content in Ale Gallons : Or if you had divided 
es | by 1097.16, then the Quote would have been the 
| | Content in Ale Gallons. What the Multiplicator and 
5 | Divifor is, in the Table following you may ſee. 


ie | Thus the Square of 25, the Bung-Diame- 625 


| feris 625 
e | The Square of 22, the Head, is. 434 
0 0 

The Sum is 1734 
5 The length of the Veſſel is . 32.06 


or The 


—_ 
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The Produ& after Multiplication, is 55 592.04 ;:an( 
the ſecond ProduCt when multiplied by 0009283y, is 


51.60 994504 3 or the Quote after dividing by 109 Sp | 
16, iS 51-6099, As before by Multiplication. qu 
2. By the Lines on the Gauging-Rod. | Ay. 


Seck 25 the Bung-Diameter, onthe Line of Inche, * 
on the Rule, and juſt againſt it on the Gauge-Line far 


Ale Gallons, is 0-580 : ply 

| - R mat 

Ser this down twice | 0. $50 | Aut 
Juſt againſt 22 Inches, the Head-Diam?- 3 0.4436 ” 

_ ter on the Gauge-Line is R firſt 
Fhe Sum is 1-609] diff 

| lie 

Which multiplied by 32.06 the lengrh, the Produt p 

35 $1.603576, the Content in Ale Gallons. mas 


.. By-the equated Diameter and Line of Numbers, |. 
{ook for 3 Inches, the difference of Diameters, on proc 
the Line called Spheroid, and juſt againſt ir on th , 
Inches is 2 Inches and near 5 a tenth,ro add to 22 tht $g 
Diameter at Head, to make a mean-Diamerter, v-4| it on 
24 Inches og. Then ſay, | L V 
The extent from 18.95, the Gauge-Point for Alt] on x 
Gallons, to 24.05 the mean or equated Diameter, bel T 
ing laid twice the ſame way from 32.059 the lengti] T 
ſhall reach to 51.61, the Content in; 4le Gallons, Dia; 
before. on th 


. | tim 
4+ Or juſt againſt 24.05 on ſmall Inches on 1 ,, 
Gauge-Line, is 1.610, which multiplied by the leng® 7. 
gives 5I Gallons 60 Parts. kngt 
Note, This Rule ſerves for all ſwelling Casks, wit 2, 
ther Tuns, Coppers, or other Veſſels, whoſe Sides 2 
arched outward, and hallow inward, and therefor fugt 
ws 7A as the Figure of this Graves Hog] 
IS. my 
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2, A ſecond Example of the ſame Veſſe], counted 
nd as a Fruſtumy or middle $efion of a Parabolick 
v| Spindle, By the Pen: g 
71 Square the Diameters of Head and Bung, ſer the 
ON of the Bung-Diameter down twice, and 1hz 
| 


Square of the Head once, and add them together in a 

Sum. 

fl Square alſo the difference of Diameters, and multi- 

fo ply it by 04, ( or 4 O—_ and ſubſtra& this Pro- 

du& from the Sum aboveſaid 3 then multiply the Re- 
mainder by the length of the Veſlel, then this laſt Pro- 

$0 | au divided by 1079.16, or multiplied by 000938 37» / 
quotes or produceth the Content in Ale Gallons, 

145%] The Sum of the three Squares, is as in the 

—| firſt Example befote. The Square of 3 the 1934 

—_— of Ds is 9, _ multi- 3-6 

ied by 04 produceth 3.6, which taken 

dud bo Fs -omis __ Then this Re. ©75%# 

mainder multiplied by 32.06, produceth 

$5476 624, Which divided by 1077.16, quotes 50.503 

the Content in AleGallons,or multiplied by coog2 837» 

produceth 55.50283342 Gallons. 

1 Ve] 2. Bythe Lines on the Rule as before. | 

Szek for 25 on Inches, and right againſt <0 5*o 


v4 iton the Gauge-Line for Ale, is . 20.580 
Which ſet down twice. Againit 22 Inches | 

r A onthe ſame Line, is - 0.4496 

r, | The three Sums added, ate 


5 1.6096 
engl) Then ſeek for 3 Inches, the difſerence of 00336 


ns» 3 Diameters on the Inches, and right againit it —T=- 
onthe Gauge-Line for Ale is .ooo844 and 4 *37 

,| mes this, is 00336, Which taken fiom 

In 1.6096, remains I. 5760. | 

eng Laſtly, This Remainder multiplied by 32.06, the 

kngth gives 50 Gallons, 42656 Parts. | 

, wit '3. By the equared Diameter and Numbers. 

Je5 1 Juſt againit 3 Inches, the diſterence of Diamerers 

exeto fought on the Line Parabola, is 1,82 on the Inches, 

Hoy | which 


2.1 
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which add tO 22, makes 23, 8o an equared Diameter, | 


(oras 10 to6, fois 3 to 1.80, as before. ) 
Then the extent from 18.95, the Gauge-Point, to 
23.80 the equated Diameter, laid twice from 32.06, 
4. Or, Having the equated Diamerer 23.80, ſeek 
it in the ſmall Jnches, and right againſt it in the 
Gauge-Line, is 1.575, which muatiplied by 32.06, 


gives 50 Gallons and 4995 Parts for the Content in 


Ale Gallons, 

3. A third Example as a Conoid, or the middle 
Fruſtum of two Conoids, and firſt by the Pen, from 
AM, D. 


and ſet them once down, and add them together in 
one Sum, and multiply that Sum by once and a halfthe 
length, the Produ& divide by 1097-16, the Quote is 
the Ale Gallons, 


The Square of 25, the Bung is 625 
The Square of 22, the Head-Diameter 4% 
The Sum added, is Tog 


32.06 the length once and a half, is 48.09: 
The Produ& after Multiplication, is 53331.81. 
Then this Produ& multiplied by 00092837, produceth 
49 Gallons, 51165, &c. or divided by 1077, quotes 49 
Gallons $1165, the true Contenr. \ 

2, By the Lines on the Rule thus. 

Seek the Bung-Diameter 25 Inches on the Line of 
Inches, and right againſt jt on the Gauge- 


Line for Ale meaſure, is 3 oo 
Againſt 22 the Head-Diameter, is . 4496 
'The Sum when added, is c 1.6096 

—$4imescooo8q—found againit-gInchesthe 5 

We Dj G Lines;—is 0007? 

Which beine-lubiraced, the Remainder-is 1.544 


Square the Bung and Head-Diameters, as before, 
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Then right againſt 3 the difference vf Diameters, is _ 

00084, and 8 times this, is 00672 , which takeg 

trom 1.6096, remains 1.5424, which multiplied by 

32-06 the length, produceth 49 Gallons 449344» 

zz; 3. By the equated Diameter and Numbers. 

ek for 3 Inches, the difference of Diameters,- on 
the Line called Conoid, .and juſt againſt ir on Inches 
iS1.55to add to 22 the Diameter at Head to make a 
mean Dfamcter. 

Or wi.chout thoſe Scales. Say, as 10 to 5.18, ſois 
the difference 3 to I.55 toadd to 22. 

Then having the equated Diameter, the extent 
from the Gauge-Point to the mean Diamczrer, being 
rele repeated from 3206, the length gives 49 Gal. 
ONS .5O. 

Or count the equared Diameter on the ſmall Inches, 
and right againſt ir on the Gauge-Line, is 1.54, which 
mulriplied by 32.06, produceth 49.38 Ale Gallons. 

4. A fourth Example, tg gauge the ſame Veſſel ta- 
ken as Conical, v/z,, the middle Fruſtum of two 
Ys aburting one againſt the other on one common 

aſe, 

Add the Diameters ar Head and Bung into one Sum, 
and ſquare rhat Sum. 

Allo, Mnltiply the two Diameters, one by the 
other, to find the ReCttangle or Proud of them. 

Th-n ſubſtraft the Rectangle, or Produ@ of the 
two Diameters, from the Square of the Sum of the 
Diamerers, and multiply the Remainder by the length, 
this lait Product multiply by 00092837, or divide it 
by 1097.15, and the Product or Quore gives the 
Content in Ale Gallons, ; 

Thus the Sum of 25 and 22 is 47, and the Square 


of 47, is 2209, The Produ@ or ReQangle of 25, mul- 
tiplied by 22, is 559 3 this ReQangle taken from 2209, 


reſts 1659 3 then this Remainder multiplied by 32.05 
the length, the Product is 5317.54 ; then this Pro. 
du& multiplied by 00092837, the Produdt is 49 Ale 
Gallons 3777155 Parts, I 2. Ts 
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2, To do this by the Gauge-Lines on the Rule. 

Seek the Bung and Head-Diameters on Inches, and" 
*on the Gauge-Line for Ale, is 0.580. 

Againſt 25 Inches, whych ſet down twice } eo 
Againſt 22 Inches the Head-Diameter,zis 0.4496 


The Sum is when added together I. 6096 
Then againft 3 Inches, the difference of o 0556 
Diametersz1is 00084. 9 times this is 00756, : 
which taken from 1.6096, remaines 1.5 340» Ht. a 
which multiplied by the length, produceth 
49 Gallons 18 Parts, ſomewhat leſs than before, 
( therefore multiply 00084 by 8.5. ) 


3. By the Gauge-Line and ſmall Inches, thus : 

Seek 25 the Bung-Diameter on the ſmall Inches, and 
right againſt it on the Gauge-Linc for Ale, is 1.741, - 
bag read as the whole Area of a Circle, Right -, "gy" 
22 on ſmall Inches, on the*Gauge-Line tor Ale, is 
1.348, the Sum of them when added, is 3.089. | 

Then ſeek the difference of Diameters on rhe true 
Inches, and on the Gauge-Line, is 00084, being read 
as thirds of Areas'; which Sum taken from 3.08 9, reſts 
3.085, which being multiplied by 16,01, the halt 
length, produceti1 49 Gallons, 3204 Parts. 

4. By the equated Diameter and Gauge.Point. 

Seek for 3 the difference of Diameters on the Line 
called Cone, ar.! juſt againſt it on Inches, is 1.5, to 

add to 22 the Head-Diameter, to make an equated 

Diameter. 

Then the extent from 18.95, to 23.5, laid twice 
from 3205s, gives 49 Gallons 40 Parts, 

Or withou: thoſe Lines ; ſay, AS 10 to 5-15, fois 
2 the difference of Diameters to 1,54, to add to the 
Head-Diameter, to find a mcan or equated Diameter. 

By theſe four Examples you may ſee, that Mr, Wrnd- 
gates way of adding of 7 Tenths, is too much in Co- 
naical and Conical Veſſels, and in very much ſwelling 


Veſl.1s | 
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Veſſels too little, ſo that between 9 Tenths and 5, and 
5 Tenths, will all Veſſels happen to be that are hooped . 

And by diligent PraQtice and Experience, rhe PraQi- 
cat-Gauger may know what part to make uſe of, when 
he ſees his Veſlel before him thar is tobe gauged. 

Theſe four Examples are reſolved in Ale Gallons : 
but in the following Table is the Multicarors and Divi- 
ſors for Wine Gallons, or Cubical-Inches, for Wine 
or-Ale Pints, for Ale or Beer Barrels, and for Corn 
and Sea-Coal Meaſures, - | 

Theſe are the beſt and briefeft ways yet in uſe, and 
in this method here uſed, the Gauger hath. three or 
four ways to uſe, which he pleaſeth, 


Next followeth the Table of Cube-Inches, Gauge- 
Points,” Diviſors and Multiplicators, and the way tv 


make them on the baclefide of the Table. 


1ext Pay | | 
Where note, The Numbers in this Table are -con- 
tracted to avoid tediouſneſs in Multiplication or Divi- 
fion, and by that means may nor arrive at ſuch exa&t- 
neſs and agreement one with another, as they would if 
more Figures were uſed, Re; 


v8 WW” 4 


WI 97"; 
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The Numbers in this Table are thus made. 

The Numbers in the fixth Column, are the Num= 
ber of Cube-Inches contained in any of theſe Veſſels. 
Thus : A Wine Gallon is 231 Cube-Inches, an Ale or 
Beer Gallon contains 282, (or 288, as ſome ſay,) the 
laſt Column are Square-Roots of the fixth Column, 
and the Gauge-Points for Square Veſſels. 

The Column of Gauge-Points for round Veſſels, 
are the Diameters of Circles, whoſe Superficial-con- 
rents are equal to the Cube-Inches contained in thoſe 
Veſſels, found by the 87h Section of Chap. XIL. 
| The Column of Diviſors, next the Cube-Inches,: 
| are only the Square of the Gauge-Points for round 
Veſſels, and found by multiplying every particular: 
Gauge-Point for round Veſſels by it ſelf. 

The Column of Multiplicators, are the Arithmeti- 
cal Complements of the Diviſors, found thus: "The ex. 
tent from 1 to any Diviſor, being laid the contrary 
' way from the ſame 1, gives the Multiplicator. 

Thus : the extent from 1 to 36,766, being laid the 
contrary way from the ſame 1 backward, gives 0272, 
' the Diviſor and Multiplicator for a Wine Pint, 

But by the Logarithms thus found : 

Seek the Logarithm of 36.966, which 1s 1.56544, 
63829, The Arithmetical Complement, 1s 8.4345 55 

' 36170, ( to make every Figure g. ) 

' This ſought inthe Logarithms, the natural Number 
to it is 29199 and more, and therefore .0252 is rather 
aſed, The adding of .o is dhww,ruled by the proper Cha- 
racteriſtick. | 

The firſt Colum of Multiplicators, are the third 
part of the third Column of Mulrtiplicators. : 

The ſecond Column of Diviſors, are triple to the - 
tourth Column. of Divifors. | 
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CHAP. xXV1.. 


Ta find the wants in any cloſe - Cask,, by Num-- 
bers and Segments, 


PÞOr this purpcſe, there be made ſeveral particular 

Lines fit for a Barrel, a Kilderkin, a Firkin, a 
Pipe- Hogſhead, or a Butt, or tor any uſual Cask, 
made and fold by Fchn Brown inihe AMunories, and. 
other Mathematical[-I[nitrumcnt-Makers. 

The ufe of which, is ro. put down right intro the 
Bung-Hole, to the oppalite Sraff, and to far as the 
Rule 3s wet,: on the yroper Line for that Veſſ2), it 
ſhews how many Gallons is in the Veit 3 or the mea- 
ſure from the infide of the Bung- Hole, to the Super- 
ficies of the Liquor, thewerh how many Gallons will 
hll the Veſſel, But this being too Mecanick for - Inge- 
nuous Men, and ſometimes by the diverſity of Cask, . 
may fail too much in exacineſs 3 rherefore this way by 
Segments 15 more univerſajly uſcful, and ready enough-- 
for ail occaſions that may occur, 

For which purpoſe, on the printed Rulz, is r! ree 
Lines of Segments, one for a Cylender, the o' her tor a 
Sphere, the other bctween for a Spheroid, and by the / 
three,. by conſideration you may fit all Casks, that of 
a Cyknder ſcrving ail Cylender-like Veſſcls, that of a. 
Sphere for all grcat ſwelling Veſſels, and that of a - 
Spheroid a!l ordinary Veſſ:}s, which mean Line is pur 
on Four-fegr Gauging-Rods, by the. Numbers, and-: 
uſcd thus : | 

The dry or wet Inches of any Veſſel given, together 
with the whole Contentand Bung Diameter : to find 
the Gallons wanting, to fill the Cass, or bow many . - 
Gallons isin it,. HE 
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The Rule is 

I. The extent on Numbers, from the Bung- Diame- 
ter to 100 on the Segments, ſhall reach the ſame way 
from the Inches wer or dry, counted on the Numbers 
to a fourth Number on the Line of Segments, which 
remember. 

2, Then the extent from Unity, to the Veſſels 
whole content in Wine or Ale Gallons, counted on 
Numbers, that extent laid the ſame way from the 
Number remembred, counted on Numbers, reaches to 
the Gallons in it, or wanting, to fill the Veſſ2, 

Example. Suppoſe: a Graves Hogſhead, whoſe full 
content 1s 63 Wine Gallons, and his Bung-Diameter 
25 Inches, how many Gallons and . Parts are wanting 
when three Inches. are dry, the: Axis being placed 
parra)le] to the Hoziron ? 

I. The extent from 25 counted. on Numbers, to 
100.01 Segments, reaches the ſame way. from 3 on 
Numbers to ,056 onthe Line of Segments, which fourth . 
Number remember. \ 

2, The extent from Unity to 63, the whole capacity 
on Numbers, reaches tte ſame way from .056. the 
Number remembred counred on Numbers, to ;z 53 the. 


Gallons wanting at 3 Inches dry. | 


By the Pen thus : 
Multiply the dry Inches by 190, by adding of two. - 


| Cyphers rhereuntoy thus zoo: then divide this Pro- 


duct by the Bung-Diameter, vsz,. 25, and the Quo- 
tient is -12 ; then 12 ſought on the Line of Numbers, 
juſt againit it on the Segments is a fourth Number to 
rememver, V/2, .056, 

1hen this fourth Number 056, multiplied by 639 
the Veſſels whole capacity, the ProduGt is 3.538, the 
Wine Gallons wanting at three Inches dry, in a raves 
Hogſhead 25 Inches at the Bung; and containing. 
when full 63 Wine Gallons, Rs es 

On the contrary. 


- the 
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the whole capacity 63 Wine Gallons, when 3 Gallons 
and 53 Parts are- wanting, what ſhall be the number of 
dry Inches, 

x. The extent from the Veſſels whole capacity 63 
Gallons to unity, ſhall reach the ſame way from the 
Gallons wanting, Vv-z,. 3.53, to 562 the Tabular 
Segment on Numbers, which keep. 

ze Then the extent from 100 on the Line of\ Seg- 
ments, to 25 the Bung-Diameter, counted on Num- 
bers, ſhall reach the ſame way from the fourth Num- 
ber kept .05.63 counted on Segments, to the Inches 
dry, being counted on Numbers, vez, 3 Inches as 
before. In ſhort thus : 

I. As 63to 1, fois 3.53 to 5.62. 

z. As to0'0n Segments to 25 on Numbers :: ſo is 
©0562 on Segments to z on Numbers, 

By the Pen work thus : | 

Divide the Gallons wanting, by adding of Cyphers 


ro it, by the Veſſels whole capacity, and the Quote is 


the Tabular Segment. 

Then ſeek rhis Number on the Line of Segments, 
and juſt againſt it on the Line of Numbers is a fourth, 
which keep. 

Then multiply this Number found by the Bung- 
Diameter, and the Produd is the dry Inches, when 
two Cyphers are taken away. 

Thus : 3.53 the Gallons wanting, with 3 Cyphers 
added, y22,. 3.5 3000, divided by 63 the Veſſels whole 
Capacity, the Quote is 5.62, 

Then 562 ſought on the Segments, on the Numbers 

IS 12, - 
Then 25 the Bung-Diameter, multiplied by 12 the 
Number found, the Produtt is 300, which divided by 
Ioo, bP taking away two Cyphers, remains 3 the dry 
Inches required. 
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Fomur uſeful Problems for Coopers, to m4ke Cask to 
any ſize required, per M. D. 


I. The length, content, and Bung-Diamecter given, 
to find the Head-Diamerer as a Spheroid. | 

Multiply the content by 1077.16, and divide the 
Produdt by the length, and from the Quote take twice 
the Square of the Bung-Diamerer, rhe Square-Roor 
of the Reſidue is rhe Head-Diameter. 

Example. In a Beer Barrel Bung-Diametr 22.7, 


Head-Diameter 20.2, Length 25.7, Content 37 Gal-. 


lons, 

By the Line of Numbers thus : 

1. AS 1 to 1077.16, ſois 37 the Con:ent to. 3985. 

2, AS25.9tol, fois 3985 ro 143942 ſeventh; from 
which taking 103058, twice the Square of the Bung, 
reſt .408.42, whole Square-Root, is 20.2, the Head- 
Diameter, 


IT, The Head-Diamerer, the Length and Content 
given, to find the Bung-Diameter. 

Multiply the Content by 1077.16, and divide the 
Produ by double the Length, and from the Quote: 
take half the Squate of the Head-Diameter, then the 
Square-Root of the Reſidue 15 the Bung-Diameter, 

Example, By Numbers, for the ſame Bartel, 
| any 1 to 1075-16, ſo i5the Content 37 to 3985 2 
ourtn. 

2. AS 55.4 the double length to 1, ſo is 3985 the 
fourth, ro 719.8 a ſeventh 3 trom whence taking 204 
,02, halt the Square of the Head-Diamerer, reil FI5 
78, whoſe Square-Root IS 27.7» the Bung-Diameter. 


INI. The Head and Bung-Diameter, and Content 
piven, to find the length of the Vette. 

Multiply the Content 37, by 1077-'6, being thrice - 
the Square of the Gauge-Point, and divide the Fey 


F- 
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by twice the Square of the Bung, and once the Square 
of the Head-Diameters in one Sum, the Quote is the 
length required. 

Example, By Numbers. 

I. As Ito 1077.16, ſo is 37the Content, to 3985. 

2. AS1438.62, the Sum. of twice the Square of the 
Buns, and once the Square of the Head-Diamerer ro 


1, {015 3985 to 27.7. 


IV. The Bung. and Head-Diametcrs, with the 
Jength given, to find the Cont 

Multiply the Square of the Head, Diameter, and 
twice the Square of the Bung, in one Sum by the lengrh 
of the Veſſel ; then multiply the Product by 0009283 
.66 the Complement Arichmetical of 1077.16, and 
the Produt is 36.9792315. 

Example. By the Line of Numbers: 

I. ASI to 1438.62, the Sum of twice 51529, and 
once 408.4, the Square of the Head and Bung-Diz- 
meters, ſo is 27,5 to 39838, a fourth, 

2. ASI to 92838 the Arithmetical Complement of 
1077-16, ſo is 39838 the fourth to 36.97923, tht 
Content required, 


CHAP. 
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CHAP. XVII. 


To gange a great open Square Veſſel- in whole or 
in part, 


BY the Rule in Prob, r, or 2, Chap 11, multiply 
a the length by the bredth, and the Produt is the 
Superficial-content of the Baſe or Bottom 1 Super- 
ficial-Inches, the Dimenrions being caken with Inches 
and'Tenths. 

Then this Product multiplied by the depth in Inches, 
m_ the Solid-content of the Veſſel in Cubical 
Inches. 


Then this laſt Produd&t divided by 282, rhe Quote 
is Ale or Beer Gallons, 

Or to avoid Divifion, Multiply the laſt ProduR by 
0035461, the Produttis Ale Gallons, being the Arith, 
Comp. of 282, | l 

The like Multiplicator for Beer Barrels, is 000098 5- 
0279; or for eaſe ſake in Multiplication, uſe only 
.0000985. 

The like Multiplicator for an Ale Barrel, is ocoL1- 
08153, or for brevity 060111, 


Example. 


There is a Square Tun whoſe length is 218 Inches, 
ahd the bredth 191.2 Inches, the -Produ& or ReQangle 
1S 37321.6 3 then this Produ@ divided by 282, or 
multiplied by 0035461, (the Arithmetical Comple-" 
ment as before thewed in making the Tables, ) gives 
the capacity of one Inch deep in Beer Gallons, yz, 
I32:I39l, 


Then 
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Then this laſt Produ&t multiplied by the depth of 


the Liquor in Inches, gives the Solid-content or Capa- 
city in Ale Gallons. 

But if you were to find the'content in Beer Barrels. 

Then multiply the Area of the Baſe, or the ReQanole 
of the length and bredth, 37322 by 985, and the 
Product is 3 Barrels, 674217 Parts of a Barrel, con- 
tained in one Inch deep. 

- Laſtly, This Produ& 3,674217 being multiplied 
by 36 Inches the depth of the Tun in Inches, the Pro. 
duct is 132 Barres], 271812 Parrs of a Barrel, 

By the Line of Numbers, work thus : | 

As 1to 171.2, thebredth, ſo is 218 the length to | 

5322, the Area in Inches. | 

Then as 282 to 37322, fois x to 132.39, the Gallons | 
in one Inch deep. 

Or ſos 36 to 4768, the Gallons in 36 Inches deep, 
the whole Content. 

Or ro find the Content in Barrels. | 

AS.101I52, the Cubical Inches in a Beer Barre], to 
37322 3 ſo 1s 1 to 3.674,the Barrels in one Inch deep. 

And fo is 36 ihe whole depth in Inches, to 1 32 Bar- 
rels 272 Parts, : 

Laitly, By the fide of the Square equa], and Gavge- 
Points, to find rhe Solid-content of any Square-Tun in 
Gallons, Al: or Bcer Barrels, 

Firſt, Find a mean Proportion Geometrical, be- 
twezen the length and bredth of the Veſſel, which mean 
Proportion is the ſide of the Square equal, by the ſe- 
cond Chapter, being the middle between tke length | 
and bredth on a Line of Numbers. Thus the exad | 
middle between 151.2 and 218, isat 123.3, - 

Then the e.tent from 16.796, the Gauge-Point tor 
an Ale Gallon in Square Veffeis, to 193.3, the fide of 
the Square equal, wink, 1 ice repea:cd tiom 1, gives 
132.4 ; or being twice laid from 3s, the whole depth, 
gives 4768 ihe whole Content in Gallons, 


Azain, 
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Again, The extent from 9s, the Gauge-Point for 
an alle Barrel in ſquare Veſſ-ls, to 193.3 the fide of 
the Square equal, being twice repeated from 1, gives 
4-13, the Ale Barrels in one Inch deep, 
Or, The ſame extent Jaid twice from 36, the whole 
depth, gives 149 Ale Barrels; 
 Alfonote, The ſ.me extent laid from any propoſed 
number of Inches depth of Liquor, rwo times the ſame 
ways gives the Solid-content in Wine or Ale Gallons, 
- _ or Becr Barrels, as the Gauge-Point uſed 
all be. 


/_— 


CHAP. XVIIL 
To meaſure a great ſquare Taper Tun. 


TJ His is meaſured as the former ſquare Tun, after you 

have gained a mean fide of a Square, between the 
top and the bottom, or the greater and leſſer Squares, 
thus : as in Prob,1z, Chap.11. is fully ſhewed, in 
brief thus : For the whole Tun, add the greater and 
lefler fides of the Squares at top and bottom together, 
to find the Sum, and half Sum, and difference. 


Example. 


Ler a great ſquare Taper Tun be propounded, 
whoſe rwo fides at the top are 108, and 120 Inches, 
and at bottom 130 and 144 Inches, and 3o Inches 
deep. 

The middle between 1083 and 120, on the Line of 
Numbers, is 113.8, being the Square-Root of the 
Product of 108, multiplied by 120. 

Alfo : The middle between 130 and 144, is 136.82, 
the Square-Root of the Produdt of 130, multiplied by 


144, s 
K Thus: 
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Thus : 113.8 is the fide of a Square equal to the 
TIefler Baſe. 

-And-136.8 istke fide of a Square equal ro the greater 
Baſe. | 

Alſo : The halt 5um of 113.8, and 136.8, is the 
ſide of a mean Square, between 113.8 the lefler fide, 
and 136.8 the greater fide, vsz.,. 125. 

SubſtraQt allo 113.8, the.fhde of the leſſer Square, 
from 136.8, the ſide of the = Square, and the 
difterence is 235 and the half difterence is 11.5. 


7. Then the extent from the Gauge-Points for Gal- 
lons or Barrels, to 125.3, thefide of the mean Square 
cqual, being twice repeated trom the depth, gives the 
near content in Gallons or Barrels, as the Gauge- 
Point uſed is. 


2. The extent from the ſame Gaugc-Poinr to 11.5, 
halt the difference of the Squares, ſhall reach from 410, 
one third part of the.depth, -ro a fourth, to add to the 
former; which is the whole Solid-conteunr. 


Example. 


1. AS16.796, to 125.35 fois 39twke to 1671, 
2. AS16.7963to IL.5 3 lois 10 twice to 4.90 : the 
Sum of both is 1675 Gallons 50 Parts. 


Or thus by the Pen : 


Find the Regangic or Product of 108, multiplied 
by 140, and noteit, _ 

Alſo, the ProduQ of 144 by 130, and note that 
alſo. | 
Alid, The ProduR of 133.84, multiplied by 136.82, 
the ſides of rhe Squar.s equal, to the greater and 
leſter ReRangles at each end, 


_ | Thus 


at 


d 
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Thus the Produ@t of 108 multiplied by 


120, iS equalto I 2960 
And 144 by 130, Is 18520- 
And 136-82 by 113.84, is 15576 
The three Sums added, is 47256 
One third part of this Sum, is 15752 
Being the Cubical Inches contained in one 

Inch deep. 


Then laſtly, This third part mulciplied by 3o; the 
Tuns depth, the ProduCt is 472560 cubical Inches in 
the Fruſtum Pyramid or Tun ; which being divided by 
282, the Inches In one Gallon, the. Quote is 1675- 
Gallons, and 210.Inches over. | 

This operation: 1s ſoon done by the Line of Num- 
bers ( but it may benor' ſoexa ) and -as a trial of 
your work by the Pen : 


1. As1to1:o, fois1o8to I 2969 
2, As1 to 130, fois 144 to 18720 
3: AS 1 to 113.94, ſois136.82 to IS576 
The Sum of the three ProduRs 47255 
One thi1d part of it is T5752 


The Inches in one Inch deep, multiplied 
by 3o, the Inches deep is 473560 cubical Inches. 

Then as 282 to 1, ſo is q72560 to 1675 Gallons, 
21 © Inches over. 

Laſtly, As.36 to 1, ſois 1675 to 46 Barrels 7. 


To give the Content &f afquare Taper Tyn at one, 
Inch dee +, called Inching the Tun, or at every 
{ix Inches, or as you plcaſe. h 


In doing whereof it is needful to uſe a convenic:1t 
order and method, as thus : 


I. By the diTerence of Squares or Diameters ar top 
and bottom, find the difterence in 1 or 6 or 4 Inches 


deep, thus : 
K 2 Divide 
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Diride tle difference of Diameters or Squares, by 
the whole depth in Inches, the Q core is the difference 
of Diameters in 1 Inch deep, and {tx times fo much is 
for 6 Inches, three times ſo much for 3 Inches, Cc. 

Or, Theextent from the depth to the difference of 
Squares or Diameters,. at top and bottom, ſhall reach 
frm 1 to the diterence at 1 Inch, or from 2 to the 
difterence at 2 Inches, or from 3, 4,5 or 6, to the 
difference of Diameterss at 34 4, $, or 6 Inches deep, 
called 4dexd, when you proceed from the leſſer end 
to the greater ; or Subdxcend, when you proceed from 
the greatcr to the leſſer. 

2. Find the true drip or fall of the bottom of the 
Tian, cone by putting Liquor in, till the higheſt part 
of the bottom be juit covered, or by a Leve]: then 
__ the Liquors depth in the deepeſt place, 1s the Tuns 

rip, 
Or, Ifthe Tun be full, the mean difference between 
the leaſt and greateſt depth, is the true depth to be 
uſcd in Inching the Tun. 

3. For ſquare Taper Tuns, find the fide of rhe mean 
Square, -bctween the length and breadth at the leſſer 
end, then to thar add the A4dzezd gradually, dueto 1 
Itich, 2 Lnches, or 3 Inches, as you intend to proceed, 

Or, Subſtra& the ſame accordingly, it you begin at 
the great end. 

4. Note. Theſe Diameters or Sides of the Squares 
are beſt taken with a long ſliding Rule, or by 2 or 3 
Four-foor Rules put together, as at the beginning is 
hinted, with a Braſs ſocket, which ought to be taken 
in ſexeral places, to find the mean of all the extreams, 
and in that place to take your Diameters from top to 
bottoms horizontally trom Inch to Inch. 

- Againſt every particular Diameter, taken in the 
middle of every marked Inch, or as it increaſcth or di- 
minitheth by the Addend or Subdicend, being garher- 
ed orderly in a Table, ſet down the Area of thar Dia- 


meter in Gallons or Bairels as you pleaſe, until you 
| come 
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come to the top or bottom from your greater or leſſer 
Diameter, according as you firſt began. 77 

And in ſo doing, you reduce the Taper Tun into fo . | 
many Squares or Cylenders, and the Sum of all thoſe 
Squares or Cylenders is the Tuns whole capacity, 

6. The Areas of theſe particular Diameters, are had + 
by inſpeQion for all round Tuns,by Ozghtreds Gauge- 
Line and ſmall Inches, or by the Cyclometrical Table 
in ſeveral Books, as Fohn Smith in 1673, by William 
Hunt in 1674, by Richard Cillins in 1676. 

Or you may find any of them by the Line of Num=- 
bers ſufficiently exa&, in this manner following, for 
round or ſquare Veſſels. 

The extent from the Gauge Point ( for Wineor Ale 
Gallons, Ale or Beer Bariels, for round or ſquare 
Veſſels, according ro the Table of Gauge- Points, and 
Divifors, and Multiplicators before ſaid Y to the Dia- 
meter of any-Circle, or fide of the Square equal, be- 
ing twice repeated the ſame way from the depth ot any 
Veſſel, gives the capacity in Wine or Ale Gallons, 
Ale or Beer Barrels, and 100 Parts according to the 
Gauge-Point made uſe of. 

Example. In this ſquare Veſſel, at every Inch from: 
I to zo Inches, the depth, the ſquare equa] to 108 and 
1209, the two ſides at the leaſt end, is 113.84,. and the : 
ſquare equal to 144 and 130, the two fices at the 
greater end, is 136.$2, the difterence is 22.98 Inches. 

Then as 3o the depih to 22.98, the difterence of 
Squares at top and. bottom, ſo is half an Inch the 
middle between the Brim and £ Inch deep, roo 38; to 


add to 113-24, which makes 114.223 for the (ide of the 
Square equal, at half an Inch trom the top, v-z. in - 
the middle of the firſt Inchdeep, counting downwad-. 
trom the leſſer end at top toward the buttom. . | 
Again, The extent from 3o the depth, to 22.989, 
the difference of the fides of the Squares equal at top, 
and bottom, ſhall reach from 1 to:0.7664 the 4dderd ;' 


then this added to 114.223. makes 114.9914 for the 
K3- Square 
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Square equal ar one Inch and a half from the top 
downward, and ſofor all the reit, as in the Table fol-. 


lowing you ſee. 
Where note, that you may find every fitth Number 
_ by the Line, and the intermediate Numbers by Addi. 


ions to preyent miſtakes in Addition. 
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inch, } Iuns Squ, | Tuns Area| Tuns Axea 
Deep. | Equal. in Ale Gall. | in B. Baxr, 
o | 113 $40-| Gall. Parts.| Bar. roo-p. 
of |114 223 | 46 28 I 288 
1. | 114. 999:| 45 90. | 1 300 
22 |115 755 | 47 Go |: L318 
1 32 I16 $21 I 
45 I17 387 T. 
F I18 053 I 
\. 6 42149: 820: 
7 II19 $70. 
8- | I20 330 
9 | 121 Ifo. 
10 | 121 B85 
' 11 | 122 650 
12 | 123 400: 
13 | 124 160 
14 | 124 968 
15 | 125 930 
16 | 126 480 
I7 | 127 260 
18 | 128 030 
I9 | 123 799 
20 | 129 550 
' 21 | 130: 320 |: 
22 | 131 ogo 
23 | 131 840 
24 | 132 630 
25 | 133 380 
— ——— 
26 | 134 150 
27 | 134. 820, 
28 | 135 680 
29 | 136 440 
30 | I36: 820. 
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Theſe Tables were made by a Line of Numbers on a 
Two- foot Rule, and may differ in the exa&neſs of 
them : if.you take not great care in taking the Dimen- 
fions,. your cerrour may be much more, though you 
work any other way. 

Wh hoſe Numbers in the Table, by the Line are thus 

As 16.996 the Gauge-Point for a ſquare Tun, to 
I 14-223 the fide of the ſquare equal; ſo is x twicere. 
peated. to 46 Gallons 28 Parts, and fo for all the 


re 
Or, As 100.758 the Gauge-Point for a Beer Barrel, 


to 114-22 the ſide of the Square equal ; ſois 1 twice 


ro I Beer Barrel and 288 Parts, Ec. 

1. Or without finding the Square equal thus : As 
the.Gauge-Poiur for _—_ Veſlels, ro the bredth, fo 
is the length to a fourth, | 

2. As the Gavge-Point to the fourth, fo is the 
depth to the Solid-content as the Gauge-Point was. 

The difference between theſe particular Sums done 
by.the Line of Numbers, is above 1 Gallon in 46 
Barrels, a fault not conſiderable in this matter. 

Thus much for ſquare. Taper Tuns. 


CHAP. 


es ne eng renner 


\Þ. 
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CHAP. XEX. 


To Gange and Inch a round Conical Tun, or 
Fruſtum of a Cone. 


T2 meaſure the whole Cone, or Fruſtm-Cone, or 
Tun, is fully ſhewed in Prob, 12, Chap. 11. 

To Inch this Tun, in-brirf thus : 

Wirth a fliding Rule 6nd the place where the Diame- 
ter is a mean, between the leaſt and greateſt, both at 
top and bottom. 

In that place, or in two places fo found, make 
Perpendicular Lines down the fides of the Tun,. oppo- 
fite one to the other. 

Then divide thoſe Lines into Inches, or every 25 4, 
or 6 Inches, or Feet, having due reſpe&t to the Per- 
pendicular Altitude, and drip or fall of the bottom of 
the Tun. 

Then by the ſliding Rule, take the rrue Diameter in 
in the middle, between every mark made on the fide 
of the Tun, and ſer it down in a Table 3 then right 
againſt every Diamerer, ſet down the Area found: by 
the ſmall Inches and Gauge-Line, as you fee done in 
the former Example of the ſquare Tun, and the Sum 
will prove the whole capacity of the Tun, and the par- 
ticular Sums the capacity in Gallons, ar every Inchy. 
or 3, ors, or 12 Inches deep. 

Example, Let the greater Diameter be 144 Inches, 
0 lefler Diameter 108 Inches, and the depth 36 
nches, 

Firſt, For the Tuns whole content, the eafteft_and: 
briefeſt. ways. | 

I, >quare the Sum of the Diameters, and nore 'the - 
Produ@. 

2, MuL.. 
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2. Multiply the Diameters one by another, and 
ſubſtra& this Produc from the former, and note the 
Remainder. 

3. Multiply this Remainder by the depth, and note 
the Produc. . 

4. Laſtly, Multiply this laſt Produ& by 26188, the 
Arithmetical Complement of 3.81972, the triple of 
127324, the Diviſor in the Table, the Produd is 
Cube-Inches, | 

Or, By .oo01133331, the Arithmetical Comple: 
ment ot- 882, rhetriple of 294.1156, the Diviſor tor a 
Wine Gallon, then the Produ@ will be Wine Gallons. 

Or, By .0009283666 for Ale Gallons, dro. 

Or, By .00002558797 for Beer Barrels. 

Or, By .00002901146 for Ale Banels, being the 
Arithmetical Complement of triple che Diviſor tor an 
&le Barrel, viz... 11489.9105, being the Square of 
the Gange-Point for round Veſſels, this 15 one way by 
the Pen, 

The operation rhereof by the Line, as an example 
thereof. 

The extent from 1 to 108, reacheth from 


144 the ſame way, to I5F52 
The Square of 252, rhe Sum is 63504 
The ReQangle 15552z taken from-the 

Square of the Sum of Diameter, reſts 47952 
This Remainder mulriplied by 36: 36 
The depth the Produ is 1726272 


Then the e:tent from-1 to 192627 2, laid : 
the ſame way from 26188, gives 452076 cubical 
Inches, | | 

Or, The ſame. extent laid from 002113 331» gives 
1959 Wine Gallons. : 

And rhe ſame exrent laid from 0309283666, g1\&5 
1602- Beer Gallons. 

| And the ſame extent laid from 00002901146, gives 
So-Alc Barrels and .”_. 
: Aud 
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And the ſame extent laid 0000257879, gives 44 
Beer Barrels, and 53 Parts of 100, 


A fecond way { as in Prod, 1 w is to meaſure the 
whole Cone, and the Cone cur oft, 


Firſt, For the whole Cones Alritude, ſay : 

As 36, the difference of Diameters, is to 108 the - 
lefſer Diameter : ſo is 36 rhe Tuns depth, ro 108 the 
Altitude of the Cone cur off 3 to which adding 36the 
Tuns depth, gives 144 the whole Cones Altitude, 

Then ſquare the Diameter, and multiply the ſquares 
by one third of the Cones Altitudes then divide that 
Product by the fquare of the Gauge-Points in the 
Table, .or multiply it by the Mulrtiplicators there, and 
the -Quore or ProduQt ſhall give Inches, Gallons, or 
Barrels, as the Gauge-Point uſed fhall be, | 

This wotk is to be done for both Cones, the leſſer 
and greater, and the remainder after SubſtraQion is 


| The anſwer. 


Or by the Numbersthus. 
The extent from the Gauge-Point to the Cones 


| Diameter at Baſe, laid twice from athird part of the 
| Altitude, gives the Content in Inches, Gallons, Bar- 
| rels, as the Gaupge-Point'uſed was. 


Then the kfſer Cone taken from the greater, remains 


' thecapacity of the Fruſtum Cone or Tun required, 


— —— 


A.third way eaſfie to remember, after the manner of 
a Cylender. 

Add the greater and leſſer Diamecers together, to 
get the Sum and half Sum, and ſubſtraR one from the 
other, to find the ditterence and half difference toge- 
ther, with one third part of the depth, | 

'I. Then the extent from the Gauge-Point to the 
half-Sum of the Diameters, being twice repeated 
from the depth, gives-the near Contetit in Gallons or 
Barrels, as the Gauge-Point was. = 


| TG 


2+ The 
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2. The extent from the ſame Gauge-Point to the 
half-difterence of Diameters, being twice repeated 
from the third part of the depth, gives a number to add 
to the firſt, ro tind the full true Content of the Conical 


Tun required. 
The operation by the Pen is thus : 


I. The Square of 126, the half-Sum is 15876, this | 
multiplied by .002785 1, the number in the Table for | 
Ale Gallons, is 44.2162456, this multiplied by the | 


depth 36, i$1591.7249. 


2. Then the Square of 18, the half.difterence of | 


Diamerers, is 324, and the Mulriplicator multiplied 


by this producerth 9023524 3 and this Produdt multi- 
plied by 12, one third of the depth, gives 10.8284, | 
which added to 1591-7249, the firſt Produft makes | 


1602, 5533 AleGallons, as before. | 
Or for a ſuddain trial by the Line of Numbers, a 


ſmall addition to the half-Sum of Diameters, will give 
the near Content at one operation. 


Thus in four Examples : 


Diameters 144 and 108, dcep 60 Inches, 
I. j As 18.9468 to 126, more 4 Tenths : 
So is 60, twice to 2671 Gallons. 


Diameters 215 and 209.6, deep 54 Inches, 
« ? As 18.9468 to 212.3 the halt-Sum, more 05? 


So is 54 the depth, to 6398 Gallons. 


As 18.9468 to 68, more 04 Tenths of a Tenth : 


Diameters 52 and 64, depth zo Inches. 
x 4 
So is 30 the depth, to 386.796 Gallons. 


% 


Diameters 40 and 36, deep 20. 
4. As 18.9468to 38, more 23. of an Inchin 1co: 


 TCSois 2o0the depth, to 80 Gall, 508 Parts of 1000- 
Py 


| 


500, 
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By theſe Examples you may ſee that a ſmall matter 
added to the halt-Sum of Diameters, gives a true 
equated Diameter, to work it at one operation. 

And note, that the Tenths of an Inch, or 100 Parts 
of an Inch, to add, are more or leſs, according to the 
difference of the Diameters of the Tun, | 

Alſo : By the Gauge-Line and ſmall Inches, you 
may by infpe&ion ſec, the quantity of Gallons con- 
tained in one Inch deep, at any Diameter to 3 Figures, 
under 100 Inches Diameter, or to two Figures to 890 
Inches Diameter, that is ro ſay, to Gallons, and 100 
Parts, to 100 Inches Diameter, and to fingle Gallons 
to 800 Inches Diameter. 

Therefore the plaineſt way of Inching any round 
Tun, is by a ſliding Rule, and rhe Gauge-Line on it, 
if you pleaſe : for to have I made ſome, to extend to 
I1 Foot, that having found the place of the mean Dia- 
meter of your Tun or Copper, whether Conical or 


| Spheroidal, taking the Diameters fn the middle of eve- 


ry Inch deep, there you have the ſolid capacity of every 


| particular Inch, and the Sum of all is the whole Con- 
| tent; orthe Sum of any part, is the Conteat of. ſo 


many Inches deep. 
" Note, That in Tuns that ſtand leaning, there muſt 
be conſideration for the drip or fall of the bortom. 

Alſo in Coppers, to abate for the riſing Crown, . as 
bs is ſhewed in meaſuring the Segments of a 
Globe. 


; CHAP. 
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To meaſure 2 Spheroidal Tun, or Brewers Copper 


.4t ONCE, 


Plnd the Diameter at the top, with a ſliding Rule, 
in ſe eral places, to get the mean Diameter. 

Meaſure the Diameter at bottom alſo, in like man - 
ncr, Juſt above the top of the riſing Crown. 

And the rrue depth from tle top of the Crown, to 
the brim of the Copper ; and alſo the Alritude of the 
riſing Crown, and the Copper Diameter at the bottom 
of the Copper. 


As thas for Example 


Fet x, 6b, c, d, repreſent a Brewers Copper, -4,6, | 


the bredth at the top 147.5 -Inches, the Diameter at 
the very bottom c, 4, 109 Inches, the Diamerer at the 


top of the Crown 123:5 Inches g, 4 5 the depth ef, | 


345, but-the depth e, s, :45.5, and the Altitude of 
the Coppers:Crown 1 1 Inches, | 


Eirſt, Find the Arca of the Spheroid 4, 6, c, 4, a5 
it it had norifing Crown, thus : 

Juit againſt 149.5 counted on ſmall 
I: tics, 1s in the Gauge-Line, which ſet 5 60.5933 
QUWN Iwice 60.5933 


Juſt againft 109, is 33-0898 | 
1ien theſe three Sums added, are I 54-2764 
And mult. by ene third part of the depth I5.16 
Pi oduceth 33 38.8302 


Then - 
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Then from this Sum, dedu& the riſing Crown, 
found as before in Prob, 11, or readily thus : 


Right againſt 109 on ſmall Inches, on a 
Gant for Ale, is ; ; 33-0898 


- Which multiplied by 5.625, the halt Al- ? 5.645 
titude, more 1.93, 
Produceth 186.1256 


Then this taken from the former Sum, remains 
21 52 Gallons 50 Parts, the Coppers whole Content. 

Which Work for a ſuddain trial, may be done at one 
op:ration, and near the truth, thus : ; 

Count the Diameter in the middle of the Coppers 
Altirude, as a mean Diameter, as here in: this 
Spheroid Copper, the middle Diameter wilt be atour 
131 Inches. 

Then the exrent from 18.97, to 131, being twice 
repeated from 45, the Coppers whole depth, gives 
2150, tivo Gallons more than betore, 

Or,. The extent. from 113.69 to 131, Jaid twice 
from 45.5, the whole depth, gives near 60 Barrels for 
the whole Content, 

. Butnote, when the fides are ſtraight, then it is co be 
counted Conical, 

Then the extent from the Gauge-Point 113.69, ro 
128.25, the half-Sum of the Diameters, being twice 
repeated from 45.5 the whole depth, gives 53 Barrels 
9s Parts ; from which deducting the Coppers Crown, 
being 5 Barrels and 18 Parts, remains. 53 Burels 97 
Parts. Such difference is between a Spheroid ad a 
Conical Veſſel, when great, as here, 6 Barrels and. 
more... 

The Inching of this Copper is beſt done as before, 
by taking the true Diameter in the middle of every: 
Inch, marked down the Copper fide, in that place 
where the mean Djamerer is found to be. 


L 2 CHAD. 


112 The Pratiical Gauger. Chap. XXI, 


CHAP. XXL 
Four uſeful Problems for a Gauger to know. 


PROB. IL 


Having the Diamters and Lengrh,to find the Dia- 
gonal- Line. 


APD the Squaze of the bhalt-Sum of both rhe Diame- 

ters, to the Square of the half-Jength ; then che 
Square-Root of the Sum, ſhall be the Diagonal-Line 
required. 

Example, If the half-length be 20, and the Square 
thereof 400, the half-Sum of 32 and 24, the two Dia- 
meters is 28, rhe Square thereof 784 ; then the two 
Squares added, ' make 1184, whoſe Square-Root 35 
34.408, the Diagonal-Line required, 


PROB, IL 


Having the Diameters and Diagonal, to find the 
rue length of 4 Cask, | 


Subſtra&rhe Square of the half-Sum of both Dia- 
meters, from the Square of the Diagonal ; then rhe 
Square-Root of the Remainder, is the half-length 
required, : . s 

Example. The Square of the Diagonal-Line 34.40” 
is 1184 3 from which when 984 the Square of 28, rhe 
half-Sum of 32 and 24, the two Diamerers, 15 —_— 
&ed, remains 400» whoſe Square-Root 1s 20, tne 


PROB, 
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PROB. 1. 


Having the depth aud Diameters of 
V, 1 fro find the length of the | 
ſlunt heighth or depth, 


To the Square of the depth, adi the 
the difference of Diameters ; then the $ 
that Sum ſhall be the ſlant height or len; 
ing fide, 

Example. Ter the Perpendicular de; 
difference of Diameters $ ; then the | 
V/2,. 400, and the Square of 4, the hall 
added, is 416, whoſe Square-Root i: 
ſlant height or depth required. 


PROB. LV, 


Having the Deagonal, the depth and 
to find the Diameters... 


1. From the Square of the Diagonal, 


, Square of the depth, the Square-Root of 


der is the half-Sum of Diameters. 

2. From.the Square of the ſ}anrt depth, 
Square of the Perpendiculat depth ; then 
Root of the Remainder, is the half differ 
merers, which being added to the half-S$1 
ters, giveth the greater Diameter, ar 
from the half-Sum of Diameters, leaverh 
the Diameters. _.. 

Example 1. When 4oo the Square of 2: 
taken from 1184 the Square of. 34.408 tl 
the-Remainder is 784, the-Square of 28 + 
of. the two Dijamerers, by extractine.the £ 


L3 


Ganger, I13 | 
IIT. 


ters of an open Cont 


f the leaning ſide, 


dd the Square of } 
n the Square-Roovy 
or length of the le: 


ular depth be 20, * 
a the Square of : 
the halfof $, v2, 
Root iS 20.396, ! 


Fa 
th and [lint hegt 


agonal, ſubſtract r. 
Loot of the. Remai 


depth, ſubſtract r 
1 ; then the Squa; 
If difference of Di 
balt-Sum of Diam 
er, and fſubſtract 
leaveth the lefler 


6 SP «0 omen, oo 


are of 20 the depth, 
.408 the Diagon: 
of 28 the halt-Su 
ng.the Square-Ruc 


Example 
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Example 2, The Square of rhe Perpendicular depth 
20, ViZ, 40o, taken from the Square of 20.396, 
ÞP/2 416, the ſlant depth, remains 16 the Square of 
4 3 which added to 28, the half-Sum of Diameters, 
gives 32 the greater Diameter, or being taken from 28, 
reſts 24, the lefſer Diameter required to be found. 


Theſe four Problems may be of good uſe to a. 
Gauger many times, in taking the dimentions of 


Casks, either cloſe or open, 


CHAP. 
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CHAP. XXII. 


By the Line of Numbers to ſupply the want of 7 
Tables of Areas of Circles 3 or to find. the * 
' Area of any ſquare or round Tun or Veſſel in | 
Wine or Ale Gallons, Beer or Ale Barrels, at 
one, or any number of Inches deep. 


Pit, For round Veſlels.. 


At any Diameter given, to find the true capacity in 
Wine or Beer Gallons, at once Inch deep. 


The extent from the Gauge-Point for Wine oz Beet 
Gallons ( round Veſſels) to the Diameter counted 
on Numbers, being twice repeated the ſame way ffom 
x, Lives the capacity required in Wine or Ale GaUons, 
and ioo Parts, | 

Example, At 30 Inches Diameter. 

The extent from 17.15 to 3o, being repeated twice 
the ſame way from 1, gives 3 Gallons os hundred 
Parts, the true Content at 1 Inch deep, ' -- - 

Or, The ſame extent laid from any number of 


| Inches deep, two times repeared, 'vives the' liquid 


Conrent in Gallons at fo. many Inches deep. 

Thus : the extent from 17.15 to 30, being rewite 
repeared the fame way from 8, the Inches deep, gives- 
ns 50 Parts, the true Content art '8 Inches 


The fame Work ſfarves ferves for Ale Gallons, or 


' Ale or Beer Barrels, only remember to nſe-the right 


Gauge-Point for Ale or Beer Gallons, Ale or Beer 
Earels, as in the Table Page 103, is arderly —_ 
| o 
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To do the ſame Work by the Pen, do thus : 
$quare the Diameter given, and multiply it-by rhe 
Multiplicators in the Tables, and the Produ& is the 
Gallons and Parts contained in one Inch deep, as is 
often done before 3 then this Produ@ multiplied by the 
Inches and Tenths deep, gives the whole liquid Con- 
tent in Gallons or. Barrels, as the Multiplicator made 
_—_ _ 4 j h 
'hus : the Square -of 36 is 9009, then 00 the 
Multiplicator ntke Table for > Wine Gallo eeaket- 
plied by 900, produceth 3.060 Wine Gallons, the li- 
uid capacity in one Inchdeep; and then this multi- 
plicd by 8 the depth, produceth 24 Gallons 48 Parts, 
near as before. 
The ſame Work ſerves for Barrels, Ale or Beer, 
uſing the proper Multiplicator in the Table. 
The lower part of the. Table is. the like Work for 
the Ale or Beer Gallons, at 288 cubical Inches to the 
Gallon. or for a Corn or Sea-coal Buſhel. . 


2, Having the fide of any ſquare Tun, or the fide of 
a_ ſquare equal in Area, to-any irregular Flote, 
Cooler, or any other Poligon ( or many-ſided 
Figure,) to find the 1iquid capacity thereot at one 
or many Inches deep, in cubical Inches, Wine or 
Beer Gallons, Ale or . Beer Bartels, by the Line 
of Numbers. 


[The extent from the proper Gauge-Point, according 
to the intent of the queſtions. to the fide of the ſquare 
equal to the Area of any irregular Figure, being rwice 
repeated from x, ſhall reach ,to the I1quid capacity in 
pions .or Barrels, according to the . Gauge-Poine 


. Or,. the ſame extent twice repeated fromthe Inches 
—_ gives the whole 1;quid capacity, or Cantent rc4 
quired. | : 


Ex4mple.. 
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Example. Ifthe fide of a Square of 263 Inches each 
fide, be equal to the Superficies of a Brewers Cooler 3 
how many Ale Barrels may be contained in one, or 8 
Inches and a half deep > ; 

The extent from 95, to 263) cm twice repeated 
the ſame way from 1, gives 7 Barrels 660 Parts Ale, 
in x Inch deep. 

Or, the ſame extent -being turned two times the 
ſame way, from 8.5 the depth of Liquor, gives. 65 
Barrels 110 Parts, the whole Jiquid Conrent in Ale 
Barrels required, 


3. Having the Area of any regular or irre ular 
V<ſlel given in Cubical Iaches, to find the Cone 
rent in Gallons or Barrels, by the Line of Num- 
bers. ; 


Seek in the Table for the number of Cubical Inches 
contained in one Gallon, Barrel, (Fc. then the extent 
from the number of - Inches found in rhe 'Table, te rhe 
Inches in the Area given, ſhall reach the ſame way 
from 1, to the Gallons or Barrels in one Inch deep, 
or the ſame way from the Inches deep to the whole 
Content ar ſo many Inches deep. . 

But if the whole Solidiry in Inches. be given, then 
ſay, The extent from the Inches in the Table, con- 
tained in one Gallon, or Baarel to 1, ſhall reach the 
ſame way from the ſolidiry in Inches, to the ſolidity in 
Gallons or Barrels required. | 

Example, Suppoſe a Veſſel contains 4597 Cubical 
Inches, how many Gallons is this in Ale meaſure > - 

The extent from 282 to x, being laid the ſame. way 
from 4597» gives 16 Gallons and 31 Parrs of a Gallon. 
By the Pen : divide 4597 by 282, the Quote is 16- 
Gallons 1,25 Parts. _- To 


% 


4. To. 
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4. To find the Exciſe due for any number of Barrels 
of Becr, with Diſcount for the allowances of 
3 Barrels in 23, for Beer, and of. 2 Barrels in 22 
for Ale, Work thus : 


Tf 23 Barrels of ſmall Beer pay 15 Shillings, whar 
fhall: any greater or lefſer number of Barrels pay for 
Exciſe > 

The extent from 23to 15, reaches from 60: to 39 
Shillings 2. Pence, the Exciſe due for 60 Barrels of ſmall 
Bear, the allowance being diſcounted. 

Again, If 23 Barrels of ſtreng Beer pay 3 Pounds 
* $ Shillings for Exciſe, what ſhall 6a Barrels pay 2 

The extent from 23:to 3-252. thall-reach from 60 to 
$ Pounds 9 Jhillings 10 Pence near. 

Again, If 22 Barrels of ſtrong Ale pay 3 Pounds 
25, What ſhall 60 Barrels of the like Ale pay > 

The extent from 22 to 3.25, ſhall reach rhe ſme 
way from 60 to $ Pounds 17 Shillings 3 Pence. 


To work theſe three laſt Rules by the Pen, do thus 
by Diviſion, ufing theſe Diviſors, vz.. 30.666 for 
ſmall Beer, or 7.076. for ſtrong Beer, or 6.769 for 
ftrong Ale, dividing the number of Barrels by the 
proper Diviſor, and the Quotienr ſhall be the Pounds 
and Shillings due for the Exciſe. 


Example. 


Whar Exciſe is due for 48 Barrels of ſmall Beer, Is 
S$hillings being due for 23 Barrels > 

Divide 4$ *: number of Barrels, by. 30.666, when 
6-Cyphers are added to 48, and.the Quotient ſhall be 
I.5652, which reduced to Money by:the Line of Pence, 
is. x. Pound 11 Shillings . 3 Pence 2 Farthings 1.5 
Farthing, the.exaR anſwer to the queſtion. 


But 
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Bur if Multiplication be more eaſe to you, then uſe 
theſe Multiplicators, being the Arichmetical Comple- 
ments of the former Diviſors, as after the Table of 
Gauge-Points is formerly ſhewed, or elſe made in this 
manner. 

Divide 075, (the Decimal-FraGtion of 15 Shillings, 
the Exciſe due for 23 Barrels of ſmall Beer) by 23,ad- 
ding 5 Cyphers to ,75, and the Quote is .032609, the 


Mulriplicator for {ſmall Beer Barrels, as in the follow- 
ing T able. | 


—n_—— 


Multiplicator. Diviſors. ' 
; 


032609 Small Beer | 30.666 


| +141304 | Strong Beer 7.096 


1477259 Strong Ale 6.769 


— 


Or for ſtrong Beer Barrels, divide 3 1. 25 the Dect- 


mal of 3 Pounds 5 Shillings, the Exciſe due for 23 


Batrels of ſtrong Beer, adding Cyphers to 3.25 by 23, 
and the Quote 13..141 304, the Multiplicator aſe] - 
itrong Beer Barrels, thus-: | 


Example. 


V hat Money is due for 50 Barrels of ſtrong Beer > 
Multiply .141304 by 50, and the Produ& is 9.065 25 


-reduced thus : The 7 is 7 Pounds, then © in the ſecond 
place ſays, no two Shillings ; rhen 652 ſought in the 


Line of Numbers, juft over it in the Line of Pence, is 
15 Pence 2 Farthings and half a Farthing, the exa& 
anſwer bcing 7 Pounds 1 Shilling 3 Pence 3 Rn 


1.5 Farthing. 


- 
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The like Diviſors or Multiplicators may you make, 
for the Exciſe of Wine or Brandy, or Coffee, or any 
other Liquors, 


7. To reduce Ale Gallons to Wine Gallons, or the 
contrary ; 'or Beer Barrels to Ale Batrels, or the 
contrary, by the Line of Numbers, 


The exrent from 231, the Inches in a Wine Gallon, 
to 282 the Inches in a Beer or Ale Gallon, ſhall reach 


the ſame way from go Beer Gallons, to near a 110 | 


Wine Gallons : Or, the extent from 282 to 231, ſhall 
reach the ſame way from 11 Wine Gallons to 9g Ale, 
and near 1.100 Part more. 

By the Pen. 

Multiply the Wine Gallons by 231, and divide the 
ProduRtby 282, and the Quote is Ale Gallons. 

And rhe contrary for Wine Gallons. 

Or clſe by Multiplication only, to bring Wine Gal- 
lons to Ale Gallqns, mulciply the Wine Gallons given 
by :81915y the Produ& is Ale Gallons. | 

But ro bring Ale Gallons to Wine Gallons, multiply 
the Ale Gallons given by 1,2208, the Produdt is Wine 
Gallons. 

- : Thus: 92 Wine Gallons multiplied by .81915, and 
the ProduG is 58. 9824 Ale Gallons. 

Or, 58.9824 Ale Gallons multiplied by 1.2208, 
the Product is 72 Wine Gallons, 

Or, this Work is done by infpe&Rion only, by the 
two Diagona]-Lines, or the two Gauge-Lines. 

Theſe Multiplicators are found by dividing 231 by 
282, and 282 by 231 decimally. 


To reduce Barrels of Beer to Barrels of Ale, By the 
Line of Numbers ſay, | 


og 32t0 36: ſo is 40 Brer Barrels to 45 Ale Bar- 
rels, =S 
WT : Or 


bs 


'r 
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Or on the contrary, As 36 to 32: fois gs Ale _ 
Barrels to 80 Beer Barrels, 

B erm. ET 

Having Ale Raxrels, .toþring them tv Beer Barrels. 

Multi ly 83889 bythe ner of Alec Barrels, and 
the Produdt is Beer Barrels, 

Thus : $8989 being multiplied by go Ale Barrels, 
the Produd is 89 Bcer Barrels. 
Or onthe contrary, 80 Beer Barrels multiplied by 
1.125, the Produtt is go Ale Barrels. . : 

This Multiplicator is thus found, 

Add three Cyphers to 36000, thus: and then divide 
it by 32, the Quotient is 1.125. 

Or, Add four Cyphers to 32.6000, and divide it 
by 26, and the Quote is .8888g. 

But by the Line of Numbers. 

The extent from 32 to 36, being laid from 1, gives 
I.125. 

And the ſame extenr from 36 to 32, laid the fame 
way from 1, gives 88889, as before. 

The Table of Segments is very well and readily ſup. 
Plicd by the Line of Numbers and Segments ypon eve- 
ry Rule, for Spheroid Segments the moſt neceſſary for 
ſwelling Vefſels, but on the print joyned to the Book 
is Segments of a CyJender, and Segments of a Globe 
alſo, that you may ſee and diſcover the difference be- 
tween them. : 

The S2gments of a Cylender, are the ſame with 


Mr, Edmund Guniers, 1624, 


The Segments of a Sphere were frit ( as I ſuppeſe ) 
done by Mr.-Samwel Fofter, and the Segments for a 
Spheroid made by Fohr Brown, 1668; 

No.e, that theſe Szgments on Lines, are better than 
ſhort Tables, for here on may ſee tl e proportional 
part, between 'one number and another, berter and 
xeadier Þy far, WT. 


M - CHAP. 


- 
* 


CHAP,” xXII1. 
Of Corn and Coal Meaſures. 


N thg like Tablet of Gauge-Points, you find that a 
Corn Gallon contains 272.25 cubical Inches, then 
$8 Gallons being a Buthe), ir muſt contain 8 times as 
many cubtcal Inches, viz, 2178. | 
The Sca-Coal Buthe) is 1 Corn quarter greater in 
Liquid capacity thenihe Corn Buthe], and contains 
2246.06 Cubical Inches, and the brcadih of thoſe Sea- 
Coal Meaſures to be well obſerved to agree with the 
Sea- Coal Fat in rhe heap thereof. 


The breadth of Sea-Coal Meaſurcs, trom out to our, 
iS aS tolloweth. 


” Phy So'1d-Cont uſual depth, 
Fat wn— — 44%—2— —2©221.54 | I 3.00 


Buſhel——— -— 19-—j5—-—--2246 26 | 08.36 
Halt-Buthei-———t4—5— —--1123.03 | 07,65 
Peck-o— ———} I— {61.515 | 06,16 
Halt-Peck---—— — 9—5 ——-2892.7575 | 04.48 


The inſides, are to be fo broad and deep, as to 
hold the number of Cube-Inches proper to each Mea- 
ſure, which will be 4ound to be near as in the Table, 
in meaſuring whereof you mult conſider the roundneſs 

of the Veſſel; and that the bottom be flat, and of 
equa] depth, and ro find a mean Diameter, and depth, 
to £0 1ight between Man and Man. 

But in Corn Meaſures that be filled full, and then 


ſtxyck even, there is not ſuch regard had to the bredth 
of 
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of the Meaſure, ſo as it contain the true quantity of - | 
cubical Inches, which by the Line of Numbers is thus © | 
perform. d. | | 

The extent f; om the equated Diameter of the infide of 
the Vel:l, to the Gauge-Point 18.6168, being twice 
repcared the ſam? way from the Content in Gallons, 
ſhall reach co the true depth in Inches and 100 Parts, 


Exam le for 4 Corn Bufhel of 18 Inches broad within. 


As 18 to 18.6169, the ſame extent turned twice the. 
ſame way from $8, the Gallons in a Cora Buſhel gives 
8.56, the Inches rhat ſuch a Buſhel oughr to be in 
depth, for atrue Corn Buſhel at 252.25 Inches to a 
Gallon, | 


Another Example for the half Buſhel, 


The extent from 13 T2ches, the Diameter on the in-- 
fide of the half-Buſhel, taken at ſeveral places acroſs, 
to get the mean Diamerer to 18.6168 the Gauge- 
Point, ſhall reach ( being twice repeated ) the ſame 
way from 4 the Gallons in half a Buſhel, to $8.21 the 
Inches deep required, 


Again, For the Peck at 10 Inches and 5 broad, 


]he extent from 10-5, to 18.6168, laid twice ths 
ſame way from 2, th: Gallons in a Peck, ſhall reach 
ro 6.28, the Inches deep. 


Again, For half z Pech at 9 In hes 1m DiamTter 


within. 


The e :tent from $5 to 13.6158, liid twice the ſame 
way from 1, thc Galons in half a Peck, ſhall reachro 
to 4 278 the Inches decp roquired, 

M 2 By 
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By the Pen work thus, for Inches : | 
Firſt, By the given Diatnetet find the Area in Su- 

perficial Inches, by Rule 3, in Prob. 10, Chap. 11. 

which here at 9 Inches Diametet, is 63.58, the Area 

of the bottotn ; then 252.25 the Cubical Inches in a 

Galloh or half-Peck, divided by 63 58, the Quote is 

4.282, fheat a$ bEfote, the depth required. 

Or, Square the Diameter, multiply it by .985 39, 
the Mulriplieacor for Inches, arid divide the Produt 
by 272.25, the Quote is the depth of the half-Peck 
1equiked, <q 

Bur by the Pen for Gallons thus * 

Square the ' Diameter, -and thin multiply ir by 
.do02 885 2, the Arithmetical Complement of the Square 
of the Gauge-Point found, as juſt after the Table of 
Gauge-Points is ſhewed. And the Produdt is 0.233701 2, 
then x Gallon the Content of half a Peck; divided by 
.0.2337012, the Quote is 4.280, the depth in Inches 
required, 


Again, If the depth an content of a Peck be giver, 
to find tht true Diamerer or breadth readily by the 
L 2n4e, | 


Divide the Space on the Line of Numbers, between 
the length andthe conretit, into two equal parts ; the 
Compaſſes fo fer, will reach the ſame way from the 
Gauge-Point, to the Diameter of the Veſſz] required. 


E xample . 


If a Peck be 9 Inches deep, how broad ought it to 
| beto hold jait 2 Gallons, ar 292 25 Inch ro the Gal- 
lon > 
The half diſtance between 7, the depth in Inches, 
and 2, the content in Gallons, being laid rhe fame 


way fiom 18 6168, ſhall teach to 9.95 the breadrh. 
| Note, 
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Note, That if you meaſure between 7, the depth, ! 
and 2 Gallons the conrent, on the Line of two.'Ra- . 
diuſles, and lay the ſame extent from the Gauge- 
Point, counted on the ſingle Line to one Radius, it* 
ſhall give 9.95, the breadrh as before. 


By the Pen thus : Example as before. 


Multiply the Square of tte Gauge-Point, for a 
Corn Gallon, vsz,. 346.5$524 (found in the fourth - 
Column of the Table of Gauge-Points and Diviſors, ) 
by 2 the Gallonsin a Peck, the ProduQt is 693-170483 
thin divide this Produ& by the length, yz. 7, and | 
the Quote is 99.02449 whole $quare-Roor is 9.9512, 
the true Diameter of the Peck, at 7 Inches deep. 


Laſtly, Any Veſſel being propownded, the depth und 
Diameter given, to find the Content in Corn 
Gallons. 


The extent from the Gauge-Point 18.6168, to the 
Diameter, being twice repeated rhe ſame way from 


the deprh, ſhall give the conteat m Corn Gallons. 
Example.at 18 Inches broad, and 8.56 deep. 


The extent from 18.6163, to 18, being laid twice. 
the ſame way from 8.56 gives 8. Corn Gallons, the 
content of a Cora Buſhel. 

By the. Pen, 

Square the Diametcr, multiply it by rhe depths 
then multiply the Produ& by 00.2885 2, or divide ir by 
346.585 24, and the Product or. Quote:is the.contear 
i8 Coin Gallons.: : 


For the ready and eafie meaſuring of Corns and: ' 
Sea-Coal Meaſures, there is a very convenicat ready- | 
M 3. Rules. 
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' Rule, made by Fon and ' Thomas Brown, at the © 
Sphere and Sun-dial in the Minorie:, whoſe uſe is thus : 


Meaſure the Diameter acroſs, from inſide to inſide, 
and juſt there, the near edge of th: Meaſure ſhewerh 
how deep it ought ro bc. 


Example. 


If a Corn Buſkel be 18, Inches broad, apply the 
Meaſure right. acroſs'the Buthel, in the mean breadth, 
putting the. beginning-end of the Rule to the far fide, 
then the near fide ſhall ſhew 7 Inches 68 Parts for the. 
depth of the Buſhel, 


But for a Sea-Coal Buſhel, it: ſhould be + Inches 
93 Parts, as the next Number forward iheweth.. 


The like uſe is for the half-Buſhel; Peck and. half- | 
Peck, Pottle, Q arc and Pint, all on one Rule, at: | 
any convenient uſual Diameter. 
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the Dimentions of ſeveral Wine and 4 


4 Table 0 
Beer.Veſſels uſed in England, with their Comrewts 
in Gallons and Cubical Inches, 


Names ot 
Wine Veſſels 


Ren,W.Far. 
Tun of Wine 
Tun of On 
Canary P1 
Brand "Hog 
A Tercion 
Graves Ho 
H.C "Hoglh 
A Terce 

A Runler 


A Butt 
A Puncheon 
A Hogſhead 
A Barrel 
Kilderkin 

A Firkin 

A Gallon 
Ale Veſſels. 


A Barrel © 


fKilderkin 


A Firkin 
Sea-Coal M. M, 


.121.20 


Beer Veſſlcls.}]: 


Head 


$1.15 
33.50 
36.00 
21.82 
22.70 
23.00} 
22.42 


[6.26 
I5.50 


— 


25.00 
23.60 
22-00 
20.20 
16,10 
I2 80 


7:70 


19.40 
15-40; 
I 2-20 


Top. 


Bung. Leng. 
[n 109 In1901In 100 


42.32 70. 5O 
42.20 44 OO 
42.00 40.80 
28.65 48 FO 
25.80 |33+50 
27 00 .3F-40 
25.40 31.20 
23-58 30.82 
18,30 34-60 
[7.30 30.70 


31.00 46.00 
28.30 36.00 
26.00 32,00 
23.00 [27.09 
18-50 [21.00 
I14.70-16.60 

8.50| 5.46 


—_—_  — 
22.09 [26.20 


17.60 [20.80 
14. OO 14.00 116.40| IC 


Solid Coment. 


W.Ga.|A.Gal.|[nches| | 


| ——— 


360.00]295.00 


252. 

236-00 

11.640 
70.00 
84.00 


F4-S5 
42.00 
29. 47 


———— 


131.80, 


97.80 
66.09 
44.50 


22.30; 


I1.12 
T.22 


PR 


39-75 
20.0 
IO,.0 


63-34] 


DS ——ERpm——a_> 


206.25 
193-50 
95:40 


| —— 


83160] . 
$8212 

5451's 
26888] : 
l6170; * 
19404 

14631 
I260r 
9702 
6808 


30450, 
20304 
15228 


Botto. ept 


W.Ga. 


Cor. G: 


& Fa: 
A Buſhel 
Half-Buſhel 
A Peck 


42.09 
18.54 


Half-Peck | 8 


45.00 [13.60. 
18.80 
%50 
6226 


4:44 


8.18 


\ $7.30, 74-25/20321 


9.30 
| 4.8 
2,42 


I.21 


8.25 
4-1 
2.0 
T ©? 


2247 
II23 


56I 
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The Index, ſhewing the Contents of this - 
Book, and the Pages where to find them 
readily. 


Fo He deſcription of the Four-foot joynted Rule, ( a4 
—_ made, and the names and places of the 


Lines 07s it. ) Pag. Iz 2, 

The defer ipt row af the two Prints added ts the Book, 

the Lines on them. P. 2. 

( 4 ſhort towch ) of ſing the beſt of thera, P. 3. 
Of the Lyne of Numbers. 


oh 

Nwmerttion on the Line of Numbers, and to find the 
: Pornt repreſenting any Number on the Line, Þ. 5,6, 
-The eaſe ard convemency of the Line, to 8 and 10 
Radeuſſes, ( and how that of 10 Radiuſſes is beſt, 
becauſe 10 1% {nches Radine, or more f yon pleaſe. ) 

* {7 Vs 

QF the Lewes of Money, and Tyme, yo:ned to Ry Lowes 
of 8 and 10 Radruſſes, : P. & 
Of the three [crts of mean: Proportion, and how to find 
 rhemby Pen and Numbers. p. 9, T0. 
Mwltiplication by the Line of Numbers, P. II. 
of help rn great Nrmbers, to kyrow the right mumiter of 
Places, and Figures, P.12 
Diviſion by tke-Lint of Numbers. To bring the Deci- 
anal Fradtion to the Vaulgar Fradtron. And to find 
the roght nutnber of Places, P. 13. 


y 7; 10”. ; Ws. > 
Tvjn4 the Cubr-Roor by the Pen in 3 Examples, ani 
one: of 4. Surd-Nu bets 45 brief And plain as ah). 

: Pe 24==33L. 

Tv. 


To fd vt 9 the Lyees 0) Narhbers feveral tpayogand - 


The INDES. 


.* To find the Cabe-Ruor by the Lines #wo of three ways, ; 


aud by Inſpettion. Pp, 37. 
The Role of Yhree Diret# ( by the Pow and om * 4 
Nambers,) 35. 
Of the Line of Money, Les its manifold aft, 50d Oe 
ral FREY 1m the - - ord Piadices with the 
WAYS _e Pen.) P- 3Gmn3g.. | 
Intereſt }, frog IRS and Pen, with -Ex. - 


Of” Simple 
anples — Þ- 40, 4k. 
To meaſure 4 Square or Cube. PiAt. 


To meaſnre aplam or ſolid Figure. 2 _— 
To meſure a R onbmns or Romboitdtes. | 
To meaſure x Triangle by the Baſe And A 


a4: 
Or by the three ſides only, a. 
Or having the three ſides, to find the Perpendients 
' tht Pen. 
To mtaſurt 4 Trupiſiay plain br ſolids as — | 


the lihe are. q 
To mtaſirt 4 mahy- -ſidtd rregular Figave \ 9 FE I 
Lixe and Pen) 
To meaſure a regular Polegon ( the Natural _; y 4 
ea #5, by a Table, ) in many Examples, va- 
r10ufly tropoſed. P. 4Yaany 2, 
To meaſure 4 Pyramids ( and to find the Perytndita- 
lay or the ant height, by Rule and Pon.) ys ky 
To meaſure a Priſm. Þ. 53> 
To mtaſure 4 Circle, or x1 Elipſis, ( #nd their Seg- 
ments, with all the Caſes Ba Dnaeftions mitdine 
thereunto, ) Pp. $$==59, 
Having the Dianrter,to find rhe CireuMtrente. p.$y. 
Having the Cirrumperence,td find rht Diameter, P; $5. 
The Diameter and C Ircumference given, to fm#the 


Area, 


Pe Fe 

Having the Dixrdres ovly, #6 find rhe ive. 1237 
Having the Circymperence ly, #6 rd the arva. p: 55. 
Hang tho Diameter, to find th? fiat F the Synare, 
| P. 96+ 
Ft ar 


| The INDEX, 

Having the Circumference, to find the ſide of the 

| Square, h P. 56. 

Having the Area of a Circle to find the Diameter, Cir. 
cumference, or ſide of the Square equal, to, or in- 


ſcribed in 4 Circle, P 57- 
To find the Gawge-Point of any Meaſure. P. 57. 
To meaſure the Segment of a Circle that goes to the / 
Center, P. 58. 
For other Segments whoſe Baſe are Chords, p. 58, 
To find the Chord of half the Segmeas Arch. Pp. 58, 
To frud the length of the Segments Arch, p. 53, 
To find the Content of a Circles Segment, P. 58. 
To meaſure ſuch Segments by the Line Segment. p. $g. 
Tomeaſure az Elipſis. P. 60, 
| Fo meaſure a Cylender. | P: Eo, 
' To —_— a Globe or Sphere. P. GI, 
. To find the Superficial-content raund about. _ p.61. 
To find the Solid-content of 4 Sphere, by having the 
Diameter or Circumperence,. P- 61962, 


Having the Solid-content, to find the Diamer, or Cir- 
' . cumperence, or the ſide of a Cube, equal to the Sphere. 
| ; p. 62,63, 
To find the Superficial and Solid-content of the DF 
ment ofa Globe or Sphere. P. 64- 
To find the Sclia-content of the Segment of 4 Globe, by 
the Line of Segments. Of a Sphere more eaſily. p. 65. 


Abriefer way by Numbers only. Pe 65., 
To find the Content of 4 Globe in Galons. P- 65S. 
Tofind the Segments Content in Gallons, by Numbers 

only more eaſily. P. 65. 
Mr. Anderſons Example as a Propf... P. 66. 
To meaſure a Cone, and ts parts, in Cube- Inches, Gal- 

lens, or Barrels. P- 66» 67. 
To meaſure a Fruflum, Cone, or Tun. Pp. 68, 


Of the propertions between a Cube, a Cylender,s Spheres 
4 Cone, and a Pyramid Square, or Triangular, 4 
Priſm, and the like.. P. 90,7172. 


Te find an equated Diameter for a Spheroid four ways, 
iw9 


| The INDE x. » 
riwo of them agreeing exattly with two thirds, and 
ona third, according to My. Oughtreds way. P73. 

For 4 Parabola, ſay, As 10 to 6.7. 

For 4 Conoid, ſay, As 10 th 5.4. 

For 4 Cone, ſay, As 1Oto5.15. | 

So 15 rhe arfference of Diameters to 4 fourth, to add to 

the leſſer Diameter to make 4 mean. - 

The drvers ſhapes of cloſe Casks, and how to call them, | 
whether Cylenarical, Spherotdal, Parabelical, Conoi- 
al. or Conscal, | P. 74+ - 

To meaſure 4 Veſſel by tht- Diagonal-Line, and the 
cautions therein. 2c 

To continue the Diagoual-Lixe to 4000 Inches, by that 
0n 4 Four-foot Rule, as now made. Pp. 76. 

To meaſure open Veſſels by the Diagonal-Line. p. 96. 

To reduce Wine G allons to Beer Gallons, or Beer Gal. 

lons to Wine, by Inſpection, by the two Diagonal-. 
Lines, or the two Garge-L ines. P- 77. 
4dvertiſements and Methods in taking the dementions 
0 clo e Cash. | . «T7 8, 

To or &þ the five ſorts of cloſe Casks, each of R Bey as 
wAys, Viz, I. By the Pen, 2. By the Gauge-Lines 
and true Inches, that grve the thirds of the Areas 
of Circles at any Diameter m Gallons, 3, By the 
[ame Gawge-Lines and (mall Inches, that gives the 
whole Area at any Diameter in Went or Beer Gal- 
lens. 4, By the Line of Numbers, equated Diame- 
ter, and Gauge-Pornts mm Gallows or Barrels, en or- 
arr one after the other, mm five Examples. p.79—$6, 

The Table of Gauge-Pomts and Diviſors, and Mwults- 
placaters and Diviſorr, for round and Square Yeſ- 
ſels . , Po. 88, 


The wayof making thoſe Multiplicators and Diviſors. * 


: Pe 89, 


"The uſe of the Lines of Ullage, ſometimes put on gaug- 


my Rules. Pe 90, 


'The wſe of the Lines of Segments te findthe wants mn 


any 


: The INDE X, f: 
any cloſe Vefſel lyug with its Axy paralll tothe 


Hoerrttom. P. 91, 
And the contrary at any Gallons wanting, ta find the 
ary Inches bythe Lings apAd Pen. P. 92, 


Four uſefal Problems fqy Coopers. 1. The Length Con- 
tent, 4nd Bung-Diamter given, tofigd the Head- 
Diameter of any cloſe Car, 2. The Head-Drameter 
Length, end Comens gryen, to find the Bung-D1a- 

 "amerer. 3« The Head and Bung-Diameters given, 

' mth the Content, to find the Length, 4, The Head 
ant Bruxg-Diameters and the Length grven, to find 

the Comtent, Þ- 93394, 

To gawge 4 great open SquareVefſel. « 95» 

To garge and inch a great ſquare Taper Tun, by the 

. "Lopes and by the Pen, with the eulcs 4d cautions 

- weceſſary, aud 4 Table as an Example of a [quae 

| . « 9 7wanTO0J., 

Ta geuge and mch 4.rownd Cenical Tun ell +954 
and four Examples tbe briefeff way. p.l05-—108. 

Ta nwua/ure a Spheroidal Copper by the Pen and Rule 
briefty. EE. | P- 11, 

Four uſeful Proklems for Gaugers, P. 113. 

Fo ſoupply any Tables uſed in Gawnging, by the Line of 
Nyambers or Pen, | W $1.7 

As 1.t0 find a Tebleof Areas for ſquare or roundVeſſels 
ar 1 or any Inches deepy or any Polzgon regular or 

 Srfegutlare \- Pe I165117- 

"Fo fmd the exciſe due for any wamber of Gallons or Bar- 

F.-0 07-5: . 118-119: 
To rOAwcE Gellows to arrels, or the ADAM. 3 Or Ale 

Gallows to Wine Gallons, or Confrery ; or Barrels of 

Ale to Barrels of Beer, or comrar). P. 120. | 

Corv and. Sea-Coal Meaſures, the gutfide breadth 


- avid reſide content, P- 122. 

-The Drameter given, tofind. the depth and contrary. 
Bo | : BYE \\Þo 135. 

A Table of Dimemtions of Veſſels..  . © Po 2137s 
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